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PREFACE 


This  book  is  an  endeavour  to  present  in  printed 
form  the  experience  of  the  author  gained  in  twelve 
years  devoted  to  the  management  of  large  com- 
mercial dairy  farms,  supplemented  by  information 
gleaned  from  the  work  and  publications  of  stu- 
dents and  investigators  of  dairy  cattle  husbandry, 
in  Canada  and  the  United  States.  In  addition,  the 
last  six  chapters  of  this  book  endeavor  to  deal  as 
simply  as  possible  with  some  of  the  outstanding 
features  of  dairy  farm  economics  and  manage- 
ment brought  recently  to  light  by  investigations  of 
dairy  farm  businesses  conducted  during  the  past 
three  years  by  the  Department  of  Farm  Manage- 
ment of  the  Ontario  Agricultural  College,  with 
which  it  has  been  the  author's  privilege  to  be  con- 
nected. 

Some  of  the  material  in  the  first  half  of  the  book 
was  prepared  by  the  author  and  published  by  the 
Ontario  Department  of  Agriculture  in  the  form  of 
a  bulletin  on  Dairy  Cattle.  Some  sections  in  the 
last  half  of  the  book  have  been  published  by  the 
author  in  the  form  of  pamphlets,  bulletins,  etc., 
setting  out  the  progress  of  the  Department  in 
investigation  of  farm  business. 
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PREFACE 


It  IS  hoped  that  this  book  will  be  found  of  some 
use  by  the  student  of  dairy  cattle  methods  and  of 
dairy  farm  economy,  and  that  the  dairy  farmer 

nn  fn!?fr"'t*^"?^/.^^^"^  *^^^^^'  if  «"ly  to  open 
up  for  thought  and  discussion  some  avenues  in  the 

held  of  dairy  farm  management  that  have  as  yet 

been  untrod  by  Canadian  writers  and  teachers. 


Ontario  Agricultural  College, 

Guelph,  Canada. 
.Tuly  1920. 


A.  LEITCH 
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Chapter  I 
INTRODUCTION 

The  Cow— The  Economy  of  Dairy  Farming 

THE  stages  in  the  advancement  of  the  dairy 
cow  are  milestones  in  the  progress  of  civili- 
zation. Milk,  with  its  pr-ducts,  thougli  long 
recognized  as  prominent  in  importance  as  a  human 
food,  reaches  the  acme  in  its  production  both  in 
volume  and  economy  amongst  those  peoples  who 
have  advanced  furthest  along  the  road  to  mental 
and  moral  perfection. 

Of  all  our  farm  animals,  the  dairy  cow  is  the 
most  economical  producer  of  human  food.     No 
other  animal  can  turn  into  so  much  money  the 
great  range  of  animal  foods,  voughage  ana  concen- 
trates grown  on  the  average  farm.    The  product 
ot  no  other  farn  animal,  when  sold  off  the  "arm 
removes  so  little  of  the  fertilizing  constituents  or' 
plant  food  from  the  soil.    She  is  the  only  farm 
animal  that  every  day  yields  a  marketable  product 
withm  twenty-four  hours  from  the  time  her  food  is 
ted.    it  has  been  proven  by  careful  experiments 
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thnt  a  ooy  yielding  thirty  pounds  of  nvornffo  mi... 
per  day  will  in  one  weok  prodiiPo  20'/!  pounds  of 
dry  ninttor,  nil  of  whioli  is  odiblo  and  immediately 
available  for  human  consumption.  In  the  same 
time  a  fattening  steer  paining  two  pounds  per  day, 
on  approximately  the  same  feed,  will  produce  only 
lOi/o  pounds  of  edible  dry  matter.  It  has  also  bc'*»n 
shown  that  from  100  pounds  of  dip^estiblo  matter 
in  the  food,  the  dairy  cow  produces  18  pounds 
of  digestible  solids  suitable  for  man;  the  pig,  15.S 
pounds;  poultry,  as  eggs,  5.1  pounds;  as  moat,  4.2 
pounds ;  lambs,  3.2  pounds ;  steer,  2.8  pounds ;  and 
sheep,  2.6  pounds,  clearly  demonstrating  that  the 
dairy  cow  easily  leads  all  other  farm  animals  in 
economy  of  feeding  operations. 

With  this  great  advantage  in  economy  of  pro- 
duction, it  is  quite  easy  to  discern  why  the  dairy 
cow  tends  to  supplant  the  meat-bearing  animals 
in  regions  where  land  is  high  priced  and  popula- 
tion dense.  She  gives  the  greatest  financial  re- 
turns from  the  feeds  grown  on  the  farm,  and  there- 
fore enables  the  owner  to  get  the  necessary  added 
returns  from  his  high-priced  land.  Still  easier  is 
it  to  see  why  the  dairy  cow  has  supplanted  the 
meat-bearing  animals  where  land  has  become  im- 
poverished. Here  she  enables  the  farmer  to  get 
the  greatest  financial  returns  from  what  little  his 
lana  does  produce  and  at  the  same  time  returns 
to  the  soil  practically  all  the  plant  food  taken 
out  by  the  feed  she  eats. 
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One  of  fho  t'nvornblo  economiV  fonfnros  of  \]w 
dniry  businoss  is  tho  roffiilnrity  nnd  doporulnhilitv 
of  tho  roturns.  This  nppenls  partJonlnrlv  to  the 
smnll  fnrmor  of  limitod  nionns  to  whom  security 
of  roturns  is  of  more  nioniont  thnn  the  volumo  of 
profits.  Moreover  n  doveh)pment  of  dairvini?  on  n 
small  farm  afTords  an  opportunity  of  ineroasin^ 
the  volume  of  business  on  a  limited  area,  with  the 
well  reooprnized  business  results  of  larger  profit ! 
from  larprer  business  on  the  same  plant. 

Tn  spite  of  her  superiority  over  other  animals 
m  tho  use  she  makes  of  her  food,  there  are  some 
factors  in  the  dairy  industry  that  restrain  or  limit 
the  spread  or  increase  of  dnirvin^  to  the  creator 
exclusion  of  other  lines  of  live  stock  production 
First  in  importance  is  the  greater  amount  of  lab 
entailed.  Roughly  speaking,  it  takes  seventv-fivo 
hours  to  milk  a  cow  for  an  ordinarv  lactation 
period.  This  amount  of  labor  has  no  counterpart 
in  other  branches  of  farming.  It  is  extra  work 
above  feeding  and  other  care.  It  must  be  done 
twice  a  da>  every  day  she  milks,  no  matter  what 
conditions  of  weather,  what  rush  of  wo-k,  or  what 
social  duties  prevail.  Therefore,  as  a  business, 
dairying  does  not  appeal  to  the  farmer  who  can 
make  a  reasonable  living  or  income  otherwise. 
Again,  there  is  an  enormous  bulk  of  dairv  pro- 
ducts derived  from  cows  that  are  not  strictlv  dairv 
cows.  This  butter  and  milk  comes  from  a  large 
number  of  small  herds  at  the  time  of  the  vear  when 
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cows  aro  fed  tho  f  heapeet,  in  spring  and  summer. 
These  herds  are  cheaply  wintered  on  the  ronghest 
and  most  unmarketable  foods  grown,  and  more 
important,  are  milked  with  the  least  expensive 
labor,  tho-farmer'H  own  family,  at  those  times  of 
the  year  when  labor  is  at  its  greatest  demand. 
These  herds  are  the  beef  herds  or  general  farming 
herds  of  the  country,  and  although  the  contribu-' 
tion  of  each  to  the  butter  market  is  small,  the  sum 
total  is  a  very  large  amount  of  butter  that  has  an 
appreciable  effecL  in  keeping  down  the  market 
price  for  better  fat,  which  is  in  the  final  analysis, 
the  controlling  factor  in  the  price  of  all  dairy 
products. 

In  the  course  of  history  of  a  new  country,  such 
as  ours,  the  growth  of  dairying  is  obviously  slow. 
But  steady  growth  is  inevitable  as  according  to 
population  increase,  lands  become  more  valuable 
through  proximity  to  great  markets  or  become  im- 
poverished  through  bad  cropping  systems,  and  the 
dairy  cow  introduces  herself  as  the  great  stabilizer 
of  lands  and  peoples,  the  one  animal  without 
whose  help  the  human  race  could  not  exist. 
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Chapter  II 

THE  DAIRY  BREEDS 

Oniom,  History  and  Characteristics  of  the 
Prominent  Breeds  of  Dahiy  Cattle 

Ayrshires 

THE  Ayrshire  breed  of  cattle  ori^^inated  in 
the  County  of  Ayr,  which  is  in  southwest- 
prn  Scotland.  The  early  history  of  Ayr- 
shires reyeals  the  fact  that  they  were  deyeloped 
under  adyerse  conditions.  Much  of  this  district 
.s  .ou.h  and  hilly,  feed  was  scarce,  pastures  scaTt 
nnd  little  care  was  i^iven  to  liye  stock.  These  con- 
clihons  resulted  in  the  deyelopment  of  a  hardy, 
thnfty  type  of  cattle,  as  only  the  more  vigorous 

mproyed  by  crossing  ^nth  other  breeds,  and  by 

that  Dutch  cattle  were  first  used  with  a  yiew  of 
increasing  the  milk  flow,  later  Shorthorn  and  Al- 
derney  were  mfused  which  improved  the  breed  in 
respect  to  smoothness  of  form  and  quality  of  milk. 
Ihe  color  and  general  characteristics  of  this 
breed  are  quite  distinct.    Red  and  white,  or  brown 
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and  wliito,  is  tlie  provailiiii?  color;  tlio  two  colors 
are  distinct  and  do  not  blend  to  fornt  a  roan.  The 
very  striking  feature  of  the  Ayrshire  is  the  rather 
long  large  horns  which  as  a  rule  curve  outwards 
and  upwards,  and  in  most  cases,  slightly  back- 
wards. 

The  size  of  the  Ayrshire  is  medium,  ranking 
between  the  Jersey  and  Holstein-Friesian.  Ma- 
ture cows  Avill  weigh  about  1,000  pounds  and  up- 
wards, and  bulls  approximately  1,500  pounds. 

Cows  o;  this  breed  have  produced  very  good 
yields  of  milk,  but  as  a  breed  they  are  noted  for  a 
good  uniform  production  of  fairly  good  quality  of 
milk,  rather  than  for  remarkable  records.  Coup- 
led w^th  this,  they  are  economical  producers,  res- 
ponding well  to  good  feeding  and  management, 
and  even  under  conditions  that  are  not  the  most 
favorable,  they  wull  make  a  leasonably  good  show- 
ing. 

Ayrshires  were  brought  into  C<»nada,  early  in 
the  19th  century  by  the  Scotch  settlers.  Since  that 
time  numerous  importations  have  been  made,  and 
we  find  the  Ayrshire  distributed  fairly  well  (»ver 
the  Dominion,  more  particularly  in  Eastern  On- 
tario and  Quebec. 

Holstein-Frtesian 

This  breed  is  said  to  be  one  of  the  oldest  in  exist- 
ence.   Originating  in  Nort'    Holland  and  Fries- 
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land,  they  ran  bo  tra.od  hack  .,vor  two  thousand 
yoars,  rontinuously  oecupyinn;  this  torritoiv  and 
always  famous  for  dairy  purposes.  Very  "little 
If  any,  forei^m  lilood  was  introduced  in  the  de- 
velopment of  this  l)reed,  improvement  bein- 
brought  about  by  good  care  in  feeding  and  man- 
agement and  careful  selection. 

These  cattle  have  been  known  both  in  Europe 
and  America  by  several  different  names,-- Hol- 
land s    Cattle",   -Dutch    Cattle",    -Holsteins", 
^  Du  ch    Friesmns",   -Xetherland    Cattle",   and 
IIolstein-Fnesian".     These   are   all   the   same 

'"^  ,  t  "'  -  '^"*^^"'  "Holland",  and 
Fnesland"  refer  10  cattle  from  Holland,  and 
Holstem  ,  IS  the  name  given  to  cattle  of  prac- 
tically the  same  breeding  and  type  from  the  Pro- 
vince of  Holstein  in  Germany.  Considerable  con- 
fusion was  caused  by  the  diversity  of  names,  dur- 
ing the  early  importation  into  America,  and  to 
overcome  this  the  breeders  and  importers  decided 
upon  the  name  ''Holstein-Friesian". 

Characteristics~In  size  the  Holstein-Friesians 
are  the  largest  of  the  dairy  breeds.  Full  gro^vn 
cows  will  weigh  from  1,000  pounds  to  1,400 
pounds.  The  bulls  at  maturity  are  verv  larg-  and 
heavy,  often  attaining  a  weight  of  2,500  pounas. 
The  accepted  color  of  this  breed  is  black  and 
^vhlte,  in  any  proportion.  These  two  colors  are 
seldom  mixed,  the  outlines  of  the  marking  being 
usually  fairly  distinct.  "^ 
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Tho  introduction  of  tho  TIolstoin-Friosian  into 
Amorica  dates  back  to  late  in  the  seventeenth 
century.  These  were  brought  over  by  the  early 
Dutch  settlers  into  New  York.  About  one  liundrerl 
years  later  more  importations  were  made  from 
Holland.  Since  then  they  have  increased  rapidly 
))y  importations  and  by  breeding:,  and  are  now 
pretty  well  distributed  over  the  United  States 
and  Canada. 

Having  been  bred  for  so  many  years  especially 
for  dairy  purposes,  it  is  only  natural  to  expect 
lar^c  development  in  all  those  parts  that  relate  to 
milk  production.  Speaking  generally,  they  are 
noted  for  their  large  flow  of  milk,  not  a  few  very 
high  milk  records  having  been  made  l)ymembersof 
this  breed.  During  the  past  few  years  more  atten- 
tion has  been  given  to  weighing  the  fat  content  of 
llie  milk,  wifli  the  result  that  Holstein  milk  from 
the  standpoint  of  quality  is  now  looked  upon  more 
favorably  than  it  was  some  time  ago. 

Jerseys 


The  native  home  of  the  Jersey  is  on  the  Island 
of  Jersey  being  one  of  the  Channel  Islands  owned 
by  Great  Britain.  The  origin  of  this  breed  is  more 
or  less  speculative.  It  is  believed,  however,  that 
they  are  descended  from  the  cattle  of  Normandy 
and  Brittany  in  France.  The  cattle  from  these 
countries  were  supposed  to  iiave  some  character- 
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istics  in  common  witli  the  Jorseys  as  we  know  them 
to-day,  tliis  is  particularly  true  of  tJie  fawn  and 
dark  color. 

The  Island  of  Jersey,  being  small  in  area,  con- 
taining less  than  30,000  acres,  lends  itself  to  keep- 
ing the  herds  pure,  and  the  Islanders  have  taken 
advantage  of  this.  As  early  as  17G3  laws  ^^e^e 
enacted  prohibiUng  the  importation  of  anv  other 
breed  of  cattle  except  for  slaughtering  purposes. 
With  a  view  of  lurther  improving  md  protectin-- 
the  breed,  the  Royal  Agricultural  Societv  was 
organized  early  in  the  nineteenth  centurv  and  by 
means  of  careful  selection  the  breed  rapidly  im- 
proved in  quality  and  uniformity  of  type. 

Tlie  Jerseys  have  been  referred  to  as  the  aristo- 
crats among  dairy  cattle.  The  foundation  for  th'"< 
may  probably  have  its  origin  in  the  fact  that  we 
have  records  of  cattle  resembling  Jersevs  bein"- 
brought  from  France  and  the  Channef  Island's 
into  England  to  decorate  and  add  dignity  to  the 
estates  and  parks  of  the  nobility.  The  establish- 
ing of  these  herds  in  England  has  had  much  to  do 
with  the  development  and  improvement  of  the 
Jerseys. 

Jerseys  were  introduced  into  the  United  States 
notably  Connecticut,  New  York  and  Pennsylvania' 
about  the  middle  of  the  nineteenth  century,  and 
into  Canada  a  few  years  later.  Since  that' time 
numerous  importations  liave  been  made,  and  these 
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form  the  basis  for  the  lierds  now  in  existence  in 
Canada  and  in  the  United  States. 

Characteristics—The  color  of  the  Jersey  is 
variable,  riinninA-  from  a  light  fawn  to  a  brown, 
gray  or  red  fawn.  In  some  individuals  the  body 
may  be  nearly  black.  However,  the  fawn  color 
over  the  entire  body  is  preferred.  In  recent  years, 
however,  probably  less  importance  has  been  at- 
tached to  tlie  color  of  the  Jerseys  than  formerly. 

The  Jersey  is  essentially  a  dairv  animal,  and  in 
conformation  represents  the  lean,  muscular,  ap- 
pearance characteristic  of  this  type.  Withal  there 
IS  a  blending  of  all  parts  which  gives  the  breed  a 
general  appearance  of  smoothness.  In  size  they 
are  the  smallest  of  the  dairy  breeds,  the  mature 
cows  ranging  from  700  pounds  upward  to  1,000 
pounds.  The  mature  bull  should  weigh  at  least 
1,300  pounds.  The  general  tendency  with  this 
breed  is  to  reach  maturity  at  rather  an  earlier 
age  than  some  of  the  other  dairy  breeds. 

The  Jerseys  have  long  been  recognized  as  pro- 
ducers of  milk  rich  in  butter  fat,  the  fat  globules 
are  comparatively  large  and  the  cream  easily  sep- 
arated. Thus  tills  breed  has  been,  and  will  con- 
tinue to  be,  well  adapted  for  those  dairymen  wish- 
ing to  produce  butter  of  good  quality.  Although 
there  are  individuals  of  this  breed  that  have 
ranked  high  for  quantity  of  milk,  at  the  same  time 
they  are  not  characterized  by  large  flow,  quality 
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of  nillk  miller  tlinii  (|iiMiitity  lu-in,!,^  llio  merit  of 
this  particular  hiccd. 

OuEiiNSEY  Cattle 

Tlie  iiativo  lioino  of  this  oxcollcnt  breed  of  dairy 
cattle  is  in  the  same  ^roiip  of  Islands  as  the  native 
home  of  the  Jerseys,  the  island  having  the  name  of 
(iiiernsey     The  island  of  Guernsey,  according  to 
reliable  information,  is  of  about  15,000  acres  in 
area  and  supports  ai)()ut  45,000  people  who  are 
practically  dependent  upon  agriculture  for  a  liv- 
ing,   liecause  of  this  fact  they  have  found  it  neces- 
sary to  develop  their  cattle  to  a  very  high  degree 
in  order.that  they  produce  the  maximum  amount 
of  milk  and  butter  from  the  mininunn  amount  of 
feed. 

The  origin  of  the  (iuernsey  is  quite  obscure,  but 
It  is  surmised  that  they  originated  from  the  same 
French  ancestry  as  the  Jersey,  but  different  sys- 
tems of  breeding  by  the  Jerseymen  and  Ouern- 
seymen,  evolved  two  different  strains  which  event- 
ually developed  into  distinct  breeds.  The  Jersey- 
man,  by  skilled  and  persistent  breeding  developed 
a  cow  that  took  the  eye  of  the  English  farmer 
while  the  Guernseyman  maintained  tliat  hi:  »M-eed 
was  a  farmer's  cow  and  worked  along  those  lines, 
thereby  develophig  a  dairy  cow  of  unusual  dairy 
propensities  and  dairy  temperament. 

The  Guernsey  cattle  have  been  bred  pure  a  great 
many  years  and  this  was  accomplished  by  passing 
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Ktiiiigeiit  laws  which  wore  effectual  In  breeding 
up  a  pure  breed  of  cattle.  As  early  as  1789  there 
wore  measures  taken  to  keep  the  breed  pure  and 
in  1819  laws  were  enacted  which  prohibited  the 
importation  of  cattle  to  the  Island  except  for  im- 
mediate slaughter.  From  these  actions  on  the 
part  of  the  Islanders  It  will  be  quite  easily  seen 
that  it  would  be  possible  to  build  up  an  extremely 
pure  breed. 

This  breed  had  an  early  introduction  into  Am- 
erica, having  lirst  been  imported  to  Pennsylvania 
about  18J8,  but  unfortunately  no  authentic  record 
was  kept  of  these  cattle.  Again  about  1830  some 
of  these  cattle  were  imported  and  after  that  at 
regular  intervals  up  until  the  present  time  when 
there  are  g<,„(l  substantial  importations  beinR 
made. 

The  Guernsey  cattle  are  essentially  a  dairy 
breed  of  cattle.  In  general  appearance  they  are  a 
httle  larger  than  the  Jerseys,  are  a  little  coarser 
in  style,  show  a  little  more  constitution,  and  are  a 
little  different  shade  of  fawn  color.  Tlie  color  is 
either  a  yellowish,  brownish  or  reddish  fawn  with 
white  markings  or  wJiite  on  the  under  parts  of  the 
body  and  limbs.  A  rich  yellow  skin  secretion  is 
most  characteristic  of  the  Guernsey  and  much  em- 
phasis is  laid  upon  it  in  the  the  scale  of  points  for 
the  breed.  The  size  of  the  Guernsey  that  is  most 
acceptable  to  Au.ericans  is  about  1,500  pounds  for 
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mature  bulla  and  1,050  pounds  for  cows  of  nuituro 
uge. 

The  (Juernsey  as  a  dairy  cattle  ranks  very  high 
in  America  Tlie  cows  are  very  persistent  in  their 
milk  and  because  of  tliis  they  make  very  creditable 
records.  Several  records  of  over  12,(H)0  pounds 
milk  in  3G5  days  are  due  to  the  breed.  It  is  report- 
ed that  or'"  herd  of  104  animals  of  all  ages  made 
an  average  record  of  5,317  pounds  milk.  As  a  but- 
ter producer  the  Guernesy  deserves  special  dis- 
tinction. In  numerous  tests  at  experiment  sta- 
tions, on  farms  and  under  public  competition  this 
breed  lias  attained  high  honors.  Tiie  (iuernsey 
milk  has  a  high  natural  color  which  makes  the  fat 
naturallv  valuable  in  butter  making. 

French  Canadians 


This  breed  is  found  almost  entirely  in  the  Pro- 
vince of  Quebec,  though  occasional  herds  are 
found  in  the  Maritime  Provinces,  in  Northern  On- 
tario and  some  of  the  Northern  New  England 
States.  These  cattle  are  descended  from  importa- 
tions made  by  the  early  French  settlers  of  Canada 
who  brought  with  them  cattle  from  the  Provinces 
of  Brittany  and  Normandy  in  France.  This  breed 
is,  therefore,  closely  allied  to  the  Jersey  and 
Guernsey  breeds,  being  descended  from  cattle  of 
the  same  racial  origin.  Through  four  centuries  of 
breeding  in  a  rather  severe  climate  this  breed  lias 


14 


TIIK  DAIKV  FAim 


(lcv..l(.iM.,l  w.mdciful  lianlilM.od,  nstonisliiii^r  p.-o. 
<luctiv('ii(.ss,  considrrin-  \hv\v  si/,o,  and  ability  to 
lustl*.  a  living'  and  ^ivf  .i^ood  lotunis  fn.ni  tho 
s<'aiili«.st  and  n)ii.i.li(.st  of  pastuios  and  feeds. 

In  color  they  arc  black,  or  a  vcrv  dark  fawn  with 
a  fawr.  or  yellowish  strip  d„wn  the  back  aii.l 
around  {\w  inii/zle.  In  si/,o  they  avera^^.  sli-lillv 
smaller  than  the  Jersey  and  in  Mencral  shape'f  hey 
resemble  very  elosdy  the  same  breed.  While  they 
liave  not  n"a<hed  the  same  (\o}rvvQ  of  produetive- 
noss  in  milk  as  th(>  Jersey,  the  qualltv  of  tlie  pro- 
duct IS  very  similar  in  butter  fat  content.  Many 
indiVKlual  eows  have  however  nuide  exeeptionallv 
large  milk  and  fat  records. 

The  breeders  of  these  cattle  have  a  stroni,'  and 
tlourisliiiig  association  and  have  had  a  herd"  book 
in  existence  for  the  i)ast  thirtv-five  vears 
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Hrown  Swiss,  Ditch  Bki/vfa},  Voia.va)  .Tkiiskys. 
Dbxteii  Keiikies. 


Tl  I K  Hrowii  Swiss  breed  of  dairy  caltlc  lins  (.f 
late  years  made  some  strides  in  Canada. 
This  breed,  ()ri;;iiialiii<r  in  the  northeastern 
part  of  Switzerland,  is  one  of  the  oldest  in  exist- 
ence. Although  quite  large  importations  have 
been  made  to  the  United  States,  to  the  extent  that 
there  this  breed  ranks  as  an  important  dairv 
breed,  this  race  of  cattle  has  found  its  greatest 
distribution  in  Central  European  countries.  De- 
veloped on  the  mountainous  pastures  of  the  Lower 
and  Middle  Alps  with  rather  close  confmement  in 
winter,  this  breed  lins  become  a  strong,  rugged 
one  with  large  bone  and  a  tendency  to  beefi'ness 
not  usually  associated  with  strictly  dairy  breeds. 
One  of  the  notable  characteristics  is  exceptional 
breeding  powers  retained  to  an  unusual  age.  In 
color  they  are  mouse  brown  or  some  similar  shade 
of  gray,  with  nose,  tongue  and  switch  invariably 
black.  Solid  color  without  white  patches  is  most 
desirable.    In  size  these  cattle  are  somewhat  lar- 
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ger  than  the  Ayrshire.     The  cow-.  -0  <n  the 
average  slightly  less  milk  than  th    avorag^  /,.  r 
shire  with  a  somewhat  smaller  but  er  fat  cont  it 
In  Europe  the  breed  is  looked  upon  a.  iirving 
profitable  beef-jnaking  qualities. 

Dutch  Belted 

Few  of  these  strikingly  marked  cattle  are  found 
in  Canada.  They  are  chiefly  characterized  by  a 
broad  white  belt  entirely  surrounding  the  middle 
of  the  body,  while  both  ends  of  the  animal  are  jet 
black.  These  cattle  have  high  dairy  qualities, 
producing  milk  of  equal  quality  with  the  Holstein, 
though  not  in  such  large  volume.  In  size  they  are 
similar  to  the  Ayrshire  and  in  conformation  thev 
are  very  like  the  Holstein. 

Polled  Jerseys 

This  breed,  practically  unknown  in  Canada,  is  as 
its  name  mdicates,  a  hornless  Jersey.  It  orio-in- 
ated  in  Ohio  from  naturally  polled  Jerseys  mixed 
with  Jerseys  that  had  been  crossed  with  other 
hornless  breeds.  Except  for  the  lack  of  horns 
they  are  similar  in  every  way  to  the  Jersey. 

Dexter  Kerries  or  Kerry  Cattle 

T  ^^^V\l  ^T^  °^  ^^'^  "'"^^1  ^^"le  "ative  of 
Ireland.    The  breed  is  reputed  to  have  had  an  ad- 
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mixture  of  the  blood  of  the  Devon  Cattle.  Thoy 
are  mostly  black  in  color  with  sometimes  white  on 
the  udder  and  underbody.  Thoy  are  very  small, 
the  cows  seldom  exceeding  700  pounds  in  weij^ht  at 
maturity;  but  they  are  spri,2,iitly  in  appearance, 
vio-orous  and  active,  and  ^ive  a  large  flow  of  milk 
for  their  size.  The  milk  is  somewhat  richer  in 
butter  fat  than  the  Ayrshire.  Very  few  of  these 
animals  are  now  found  in  Canada. 


Chapter  IV 
DUAL  PURPOSE  BREEDS 

Shorthorns 

THE  dual  purpose  type  of  cattle  is  under- 
stood to  represent  one  midway  betw-en  the 

Wh  f  -''T  'r'Jf  ^''■^''^''  ^^"^  ^^'"-y  ^"d  beef. 
VV  hat  IS  looked  for  is  an  animal  that  will  ^ivo  a 

reasonab  e  flow  of  milk,  and,  at  the  same  time,  in 
form  and  general  characteristic^  semble  in  a 
general  way  what  is  expected  in  t]  ?  breeds 

Considerable  interest  has  centr  .  around  this 
particular  kind  of  cattle  within  the  past  few  years 
notwithstanding  the  fact  that  there  is  a  tendencv' 
on  the  part  of  not  a  few  breeders  of  live  stocic 
o  produce  animals  for  a  special  purpose.    Condi- 
tions prevailing  in  some  parts  of  the  Dominion 
coupled  with  the  favorable  attitude  of  some  men 
lelative  to  mrxed  farming,  do  not  always  make  it 
P  ofitable  or  desirable  to  keep  cattle  of  the  special 
purpose  breeds,  and  in  such  cases  the  dual  pur- 
pose cow  seems  to  fit  in  verv  well 

.1  ^^l^u^^}"'  ^^^'"'^  ^"  '^y  •i"''^^'  ^^'^^'-e  the  line 

nZot      !;r"  ^''"''"  ^"'^  P"'-P^^«  «"d  special 
purpose  cattle,  or  m  other  words,  to  definitelv 
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stato  what  really  constitutes  a  dual  purpose  ani- 
mal. Some  breeders  have  empliasized  niiii;in<r 
qualities  and  have  in  their  herd  individ.ials  that 
for  yield  of  milk  would  compai-e  favorably  with 
some  strictly  dairy-bred  animals.  Others  wori  ing 
with  this  type  have  sacrificed  somethin<?  in  the  way 
of  milk  and  selected  animals  that  conform  pretty 
well  to  the  beef  breeds. 

TJie  ideal  dual  purpose  cow  in  type  and  general 
conformation  is  a  combination  of  the  beef  and 
dairy  animal,  not  possessing  the  blockiness  and 
smoothness  of  form  and  lacking  the  wealth  of 
fleshing  of  the  beef  animal,  and  yet  showing  these 
characteristics  to  a  reasonable  extent.  Some- 
thing of  the  angular,  wedge-shaped  form  M-liicli  is 
accompanied  with  milking  qualities  of  the  dairy 
cow  must  be  expected.  In  development  of  udder 
and  milk  vessels,  the  dual  purpose  cow  should  give 
evidence  of  one  that  will  perform  fairly  well  at^'thc 
pail. 

So  far  as  Ontario  is  concerned  the  Shorthorn 
breed  represents  the  only  dual  purpose  animal, 
very  few  of  the  other  recognized  dual  purpose 
breeds,  as,  for  example,  Brown  Swiss,  Devons  and 
Red  Polls,  being  bred  to  any  extent. 

The  development  of  the  Dairy  Shorthorn,  which 
took  place  in  England,  goes  back  to  about  the  be- 
ginnmg  of  the  nineteenth  century.  During  this 
time  much  valuable  work  was  accomplished  ?n  im- 
proving the  Shorthorn  breed.    One  of  the  promin- 
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onf  moTi  .onnoeted  with  tl.is  work  was  Thomas 
Bates    who  m  his  breedincr  operations  not  onlv 
souffht  to  improve  the  beef  qualities  of  his  herd, 
bnt  also  kept  careful  records  of  milk  yields,  and 
in  this  way,  developed  a  strain  of  cattle  that  have 
ever  s,nce  been  reco^mized  as  dual  purpose  ani- 
mals.    Such  Shorthorn  families  as  "Duchess" 
Waterloo",  -Wild  Eyes",  and  -Oxford",  still 
famous  for  their  dairy  as  well  as  beef  qualities, 
were  founded  by  Bates.    From  these  noted  strains 
or  families  have  sprung  many  of  the  present  dav 
dual  purpose  Shorthorns  found  in  Ontario     In 
justice  to  the  Shorthorn  as  a  breed,  it  should  be 
mentioned  that  even  amon.^  the  Scotch-bred  Short- 
horns are  to  be  found  cows  that  are  no  mean  per- 
formers at  the  pail.  ' 

Dain^  Shorthorn  herds  have  also  been  de- 
veloped in  this  country  that  may  have  no  connec- 
tion ^.th  Bates-bred  cattle.  Careful  breeding, 
the  selection  of  animals  noted  for  a  good  yield  of 
milk  toi^ether  with  hand  milking  of  cows,  have 
resulted  m  building  up  some  very  creditable  herds 

Canada     ^"'^'''''    '^^^^'^    '""    "^'^"''"^    P^"*'    "^ 

Red  Polls 

Little  is  known  of  the  history  of  this  breed  ex- 
cept that  ,t  originated  in  the  Counties  of  Norfolk 
nnd  SutTolk  in  England.  In  those  counties  thev 
are  to-day  as  popular  as  the  Shorthorn  for  dual 
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(m  V.HNSKY     Cow,     r<AN(iWATKR    DaIHY     MaID. 

(>:.. -lal  Record,  l(i,«M.9  lbs.  milk,  8i;5  li.s.  of  Butter  fat  in  one  year. 


Shorthorx  Cow,  Rosa  IV,  (Imp.) 
Grand    Champion    dual    purpose    Shorthora    Cow,    International 
Exposition,  Chicago,   1919.     Milk  record,  S,L'70  lbs.     Owned  bv 
H.  E.  Tcner,  Washinptonville,  N'.Y. 


Hoi^TEix   Cow,  Johanna  Jemima  Posch,  No    24685 
fIcLlty  ''      "'  '"'■"I"--™  ->'  <l.e   milk   prSSj 


Oxford   Uriah's   Fi.owkh 
One  of  the  higlH-st  priced  eous  i„  J.rs.-v  l.isto 


rv. 


ClIAXCEM.OR. 

A   noted   Ayrshire  prizewinner   in  Scotlan.l. 
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purpose  animals.  t„  ^i'/e  they  are  smaller  than 
the  Shorthorn  and  in  eolor  are  usually  a  solid 
cherry  red  Avith  occasionally  white  spots  on  the 
udder  or  the  tip  of  the  switch.  Most  of  the  cows 
have  fairly  good  beef  conformation  especially  in 
the  hind  quarters  while  the  head,  neck  and  shoul- 
ders often  approximate  the  dairy  type  The  ud- 
ders are  usually  uneven  in  shape  and  the  teats  are 
often  unnecessarily  1  rge.  In  milk  yields  thev 
compare  very  favorably  with  the  milking  Short- 
horns. This  breed  has  a  fairly  wide  distribution 
in  the  United  States  and  some  herds  are  found  in 
Western  Canada. 
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Chapter  V 
SOME  PRINCIPLES  OF  BREEDING 

MODERN"  scionce  and  rpcent  discovorios  of 
certain  laws  of  inhoritanre  linve  not  rovo- 

of  to-day.  Thoy  l.avo,  however,  dono  a  groat  ser- 
vice in  freeing  breeding  of  the  detrimental  InHu- 
ene  of  certain  time-honored  beliefs  whieh,  in  the 
iight  of  present  knowledge,  appear  as  absolute 
iaJseness, 

Variation  is   universal.     No   two  are  exactlv 
alike.    No  m.         how  closely  two  animals  mav 
resemble  one  another,  there  always  exist  certain 
minute  diflFerences.    Experience  has  shown  that 
within  I  particular  breed,  or  tribe,  or  strain,  we 
are  hkely  to  have  exhibited  certain  variations 
which  seem  peculiar  to  it.    Hence,  it  is  essential 
that  m  order  to  gam  the  greatest  success  with  the 
breed  that  is  our  favorite,  we  must  be  well  in- 
formed as  to  its  history.    Then,  knowing  the  his- 
tory and  variations  most  likely  to  occur,  sound 
jud^ent  must  be  used  in  departing  from  any  of 
the  definite  principles  of  live  stock  breeding   ' 

It  is  interesting  to  note  that  within  compara- 
tively few  years  a  special  kind  of  animal  has  been 
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pror]„.o<]  for  prnoVwn]\  ovory  ntilltnrinn  purpnso. 
Hns  rnpic]  prcnrross  },,,s  Inr-olv  como  nh„„t  l.v 
I'loodors  koopin-  nlwny.  in  mind  fwo  thjn-.- 
ntility.  nnrl  bonuty  of  form.  Tf  tho  brood  wo^iro 
iisincr  IS  not  ospooinlly  plonsin.i-  fo  our  sii^hf  fnil- 
nre  ,s  sure  to  follow.  ho  snnio  thini^  is  truo  if  f),. 
brood  IS  Inokinn;  in  utility.  Wo  bnve  no  pl,u-  •  for 
tno  faddist  stook  brooder. 

Obsorvation  was  tho  ohiof  asset  of  oarlv  brood 
ors,  and  from  tl.oir  observations  tliov  onmo  to  onn- 
e  nsions  wliioj,,  in  a  measure  were  oorroot     TIiov 
observed  that   in  ordinary  breeding  oporations. 
like   tends   to   produeo  like;   also   that   podi.noo 
pounts.    It  was  roaliml  that  a  eertain  dopondoM(-r> 
^•ould      -  plaood  on  an  animal's  pedii^reo,  but  of 
the  value  of  this  workin-  of  hereditv  thov  wore 
not  sure.    It  was  also  cmsidored  thatin  a  ffonoral 
sense,  in-breodinn;  brin.s^s  uniformitv  of  tvpo  but 
with  It  a  loss  of  viffor.    Likewise,  o-  >ss-breodin..- 
increases  vi^or,  but  destroys  uniformitv  iu  tho 
herd  or  flock.    With  these  principles  well  in  mind 
It  IS  not  surprising-  that  much  advancement  ha. 
been  made. 

Gradin,o '^Th\.  implies  the  mating  of  a  common 
or  relatively  unimproved  animal  with  one  that  is 
more  highly  improved,  meaning  a  pure-bred  This 
IS  usually  accomplished  by  using  a  pui  -bred 
male  becau.se  in  this  way  one  animal's  innuence 
IS.  distributed  over  the  entire  herd.  (Jrading  is  the 
economical  method  of  improving  live  stock,  and 
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oonsoqnontly  is  tlio  method  in  most  ffonorni  use. 
The  ropntntion  of  any  brood  i>  nmdo  moro  on  tlio 
^'rndos  of  thnt  brood  than  on  \U  pnro-brod  ropro- 
sontntivos.  It  is  somowhnt  snrprisino:  to  noto  tlio 
porcontncfo  of  purity  in  nnininls  with  a  fow  toj) 
croRsos.  Tho  proffony  of  n  irrado  dam  from  a 
puro-brod  siro  is  knf>wn  as  lialf  brood  or  .'O  por 
font,  puro  blood.  Tho  projrony  of  a  half  brocd 
from  a  pnro-bnMl  siro  is  3-4  or  75  por  oont.  puro 
blood.  In  this  way  wo  arrivo  at  7-8  or  87.5  por 
oont.  puro  blolod :  15-1(»  or  O.'?.?.')  per  (.(-nt.  pun- 
blood;  31-32  or  00.87  pure  blooil :  (VAM,  or  98.44 
puro  blood,  and  so  on.  Sinoo  purobiod  animals 
aro  moro  propotont  tlian  .irrados.  thoso  poroonta^os 
nro  no  doubt  hi^hor  than  oan  bo  shown  matho- 
matioally. 

Crosshfj:~'Mvi\m  tho  mating  of  animals  bo- 
loni^'ini,'  to  difForont  broods,  and  implios  that  oacli 
is  puio-brod.  ^Mthou2:h  this  systom  of  brocdin.r 
has  produood  somo  wondorfully  ujood  animals,  vet 
it  is  a^onorally  not  a  wi.so  oourso  to  follow.  Tho 
^n-oat  dan^or  lios  in  the  faot  that  thoro  is  always  a 
tondonoy  to  keep  tho  oross-brod  pro-rony  for 
breeding  purposes  and  seldom,  if  over,  do  thov 
breed  as  \voll  as  their  indi\'idual  merit  would  lead 
us  to  expect. 

Tn-breerUnff:—T]\roo  forms  of  in-broodinj?  are 
roooo-ni'/od:  Matin,^•  the  siro  with  his  daui^hter,  tho 
son  with  his  dam,  and  brother  and  sister  inatiims. 
With  the  first  two  nicthods  we  have  some  i(U'a 


SOME  I'KIN'CIIM.KS  OF  BUKKDIXG 


or, 


what  tilt  (.•oinbmulioii  will  ri'.'<ult  in,  becauso  we 
gt't  in  the  olTyprin^^  a  prupomK  rancf  <<i'  tlu*  l)l.M,(i 
of  ont'  iniiividual.  In  thf  lirst-nictitioned  <'a.s«', 
there  would  be  a  couci'imalion  of  thi(M'-(|uarteis 
of  the  sire's  blood  linet^,  and  in  the  second  three- 
quarters  of  tilt'  (him\s  blood  lines.  Allhou^^h 
brother  and  siskT  Illalln^^s  have  in  some  instances 
giv'.'U  y:(;od  result.s.  Ihf  riianees  for  inferiority  art' 
greater  than  with  (.thcr  methods.  It  must  Ik* 
borne  in  mind  at  all  times  that  we  can  intensify 
botli  the  good  and  the  bad  by  in-breeding.  There 
is  ground  for  the  pttpular  objection  that  in-breed- 
ing impairs  Mgui-  and  high  fertility,  and  we 
should  be  careful  to  note  that  there  are  no  weak- 
nesses in  commuii,  and  as  much  good  as  possible. 
The  practice  of  inbreeding  should  never  bt* 
adopted  by  the  novice  and  seldom  by  the  skilful 
breeder. 

LimA)! eediny :-]  uw  breeding  dilTers  fnuu  in 
breeding  merely  in  degree.  The  number  of  an- 
cestors of  a  line-bred  animal  in  some  particular 
generation,  or  generations,  is  fewer  than  the  maxi- 
mum possible  number.  It  is  a  mild  form  of  in- 
breeding, and  has  been  productive  of  much  go()<l 
when  judiciously  practiced  by  experienced  breed- 
ers. Many  of  the  noted  sires  of  all  classes  of  live 
stock  have  been  line-bred  individuals.  Like  in- 
breeding, however,  it  is  not  a  safe  practice  for  th<' 
average  bi'eeder. 
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Fii^or  and  FertiliUj  i-SuccessM  live  stock  pro- 
duction depends  a  great  doal  on  a  proper  degree 
ol  constitutional  vigor  in  breeding  animals.  It  is 
essential  to  long  life  and  heavy  production.  To- 
gether with  lack  of  vigor,  imperfect  sexual  de- 
velopment IS  one  of  the  most  common  defects  in 
animals.  Fertility  is  an  unseen  quality,  and  one 
oi  he  most  neglected,  yet  there  is  no  doubt  but 
that  It  is  a  heritable  character.    It  is  a  relative 

?w  .{•  .  '  ^'  ^  ''^^^^  produce  some  offspring 
Note  the  final  results  as  shown  in  the  table  below,* 
where  the  progeny  of  three  cows,  each  possessing 
a  different  degree  of  fertility,  is  studied.  '*a" 
produces  two  calves,  one  of  each  sex,  then  becomes 
infertile.  -B"  produces  four  calces,  and  "xf" 
six^  calves  before  losing  their  powers  of  reproduc- 


Cow     I  Total     NumbMT  iTt 

of   C'alveg      (  QeueratioD 


A 
B 

C 


2 
4 
6 


1 
2 
3 


Females 

2iid 

Oeneration 

1 

4 
9 


3rd        1        4th 

generation  |  Oeneration 


1 

8 
27 


1 
16 

81 


It  IS  assumed  that  the  female  offspring  of  the 
original  cows  were  prolific  to  the  same  degree  as 
beir  dams,  and  the  likelihood  is  that  they  would 
be.  The  progeny  of  -A"  would  never  build  ud  a 
herd,  and  '^C  V'progeny  would  soon  domtate'lt 
IS  true  that  we  can  hardly  over-estimate  the  value 
of  an  old  and  tried  female  of  our  herds.    It  is 
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history  tliat  the  reputations  of  many  of  our  prom- 
inent stock  breeders  have  been  made  largely  on  the 
merit  of  some  few  exceptional  individuals,  either 
male  or  female,  in  their  herds  which  possessed  a 
high  degree  of  constitutional  vigor  and  sexual  fer- 
tility, and  were  prepotent  for  these  qualities. 
When  our  standards  are  against  the  highest  fer- 
tility they  are  dangerous,  if  not  fatal,  to  the  breed. 


Chapter  VI 


NUTRITION 

Purposes  of  I^'o'ods  —  Constituents  of  Foods 

Feeding  Standards— Formulating  Rations 

Purposes  of  Foods :— The  process  of  nutrition, 
or  tlie  use  wliich  the  animal  makes  of  its  food,  has 
long  {)oen  a  matter  of  careful  study  and  experi- 
ment among  scientists  all  over  the  civilized  world. 
In  general  the  animal  body  requires  food  for  the 
following  purposes : 

(1)  To  maintain  the  bodily  functions  of  the 
animal— respiration,  blood  circulation,  digestion, 
etc.,  and  to  restore  waste. 

(2)  To  provide  body  hoat,  and  keep  it  at  normal 
temperature. 

(3)  To  provide  energy  for  natural  movements 
of  ilio  body,  and  for  external  work. 

(4)  Tc  provide,  in  the  immature  animal,  ma- 
terial for  growth  in  all  parts. 

(5)  To  provide  in  the  female,  material  for  Uw 
production  of  milk. 

Constituents  of  Foods:  —  Investigation  has 
found  tJiat  there  are  different  elements  or  sub- 
stances which  are  necessary  in  foods  to  supply 
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the  above  requirements  in  the  animal  body.  These 
nutrients,  as  they  are  called,  are  all  found  in  vary- 
ing proportions  in  the  different  fodders  and 
grains  grown  on  the  farm.  They  may  be  divided 
roughly  into  four  classes : 


(1)  Proteids  or  albumens. 

(2)  Carbohydrates. 

(3)  Fats. 

(4)  Ash  or  mineral  matter. 

These  substances  make  up  the  dry  matter  in  the 
feed. 

The  proteids  or  protein  compounds  are  those 
containing  nitrogen.  They  enter  largely  into  the 
formation  of  lean  flesh,  or  muscle,  hide,  hair,  biood 
and  all  the  tissues  of  internal  organs,  and  also  into 
the  compositioii  of  milk.  Protein  matter  in  the 
food  is  absolutely  essential  to  life  itself  in  the 
animal,  and  no  other  nutrient  in  the  food  can  take 
its  place  in  the  formation  of  the  above  parts  of  the 
animal  body.  It  is  known,  iiowever,  that  proteins 
can  take  the  place  of  the  other  nutrients  in  the 
work  which  they  do  in  nutrition.  There  appears 
to  be  a  great  necessity  for  protein  in  stimulating 
the  various  functions  of  the  various  organs  of  the 
body,  and  as  there  is  a  constant  breaking  down  in 
the  tissues  of  these  organs  while  they  are  at  work, 
a  constant  supply  of  jnotein  is  necessary  to  supply 
this  waste.  In  the  production  of  milk,  protein  plays 
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an  iiupoitaiit  part.  About  25  per  cent,  of  the 
total  dry  matter  in  milk  is  protein  in  its  nature, 
and  in  addition  to  supplying  this  the  protein  in 
the  food  must  supply  enough  to  stimulate  the  milk 
making  machinery  of  the  cow's  body,  as  protein  is 
the  cell  stimulating  nutrient  of  the  food.  Protein 
is  found  in  greatest  proportion  in  such  feeds  as 
alfalfa  hay,  and  clover  hay,  wheat,  bran,  cotton 
seed  meal,  oil  cake,  and  gluten  meal. 

Carbohydrates  are  the  starches,  sugars,  fibres 
and  such  allied  constituents  of  the  food.    Their 
chief  function  in  the  body  is  to  supply  heat  and 
energy,  and  they  are  also  the  source  of  much  of 
the  fat  stored  up  in  the  body  by  fattening  animals. 
They  are  divided  roughly  into  two  classes :  nitro- 
gen free  extract,  such  as  starch,  sugar  and  gums, 
and  crude  fibre,  or  cellulose,  the  more  indigestible 
woody  part  of  the  plant  or  grain.    The  carbohy- 
drates form  the  largest  proportion  of  all   the 
nutrients  in  farm-grown  cattle  foods.     Grains, 
like  corn,  barley  and  oats,  have  from  50  per 
cent,  to  70  per  cent,  of  nitrogen  free  extract, 
and  10  to  13  per  cent,  crude  fibre,  while  rough 
feeds  like  hay,  straw  and  corn  fodder  have  35 
to  40  per  cent,  nitrogen  free  extract,  and  30  to 
40  per  cent,  of  the  more  indigestible  crude  fibre. 
In  addition  to  supplying  heat  and  energy  to  the 
body,  the  carbohydrates  provide  much  of  the 
energy  for  manufacturing  milk,  also  the  material 
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necessary  for  tlie  milk  sugar,  and  also  much  of  the 
butter  fat  in  the  milk. 

The  Fats  in  the  food  play  the  same  part  in 
the  process  of  nutrition  as  do  the  carbohydrates. 
They  also  are  the  source  of  heat  and  energy  in 
the  body  and  supply  to  some  extent  the  fat  laid 
on  by  the  animal  when  gaining  in  weight.    In 
the  case  of  dairy  cows,  fat  in  the  food  is  also  the 
source  of  part  of  the  fat  found   in   the  milk. 
While  fats  have   the  same  function  in  animal 
nutrition  as  carbohydrates,  it  is  stated  that  one 
pound  of  fat  is  equivalent  to  about  two  and  one- 
quarter  pounds  of  carbohydrates  for  the  produc- 
tion of  heat  and  energy. 

The  Ash  in  the  food  is  the  mineral  matter  that 
is  found  in  all  parts  of  every  plant  that  is  growji. 
Its  use  in  the  animal  body  is  to  form  bone  and  to 
assist  in  the  manufacture  of  the  juices  and  fluids 
of  the  digestive  tract  of  the  animal.  In  the  pro- 
duction of  milk  it  also  supplies  the  small  per- 
centage of  ash  found  therein. 

Water  in  Feeds :— In  addition  to  the  above  nut- 
rients all  feeding  stuffs  contain  greater  or  lesser 
amounts  of  water,  ranging  from  about  10  per 
cent,  in  the  case  of  grains  and  cured  hay,  to  90 
per  cent,  in  the  case  of  roots  and  green  soiling 
and  pasture  crops.  This  water  is  of  no  greatei- 
feeding  value  than  that  from  a  well  or  stream. 
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but  the  degree  in  which  it  is  present  determines 
largely  the  succulence  and  palatability  of  the 
feed,  as  is  seen  most  easily  in  roots  and  green 
crops  of  all  kinds.  In  the  animal  body  water  is 
found  in  every  tissue,  organ  and  fluid,  and,  as  is 
well  known,  is  absolutely  essential  to  life  itself, 
while  best  results  from  feeding  of  any  animal  de- 
pends upon  a  plentiful  supply  every  day.  Water 
forms  about  87  per  cent,  of  the  total  bulk  of  milk, 
and  its  use  is  therefore  of  prime  importance  in 
dairy  cattle  feeding. 

Feeding  S'lANDAitDS 

To  determine  the  proper  amount  of  each  of  the 
different  nutrients  that  should  be  fed  for  the 
profitable  production  of  milk,  has  been  a  profound 
study  by  many  live  stock  investigators  and  scient- 
ists for  the  past  fifty  years.  To  such  a  sweess 
has  this  been  carried  that  it  is  now  pretty  well  de- 
termined just  what  amounts  of  the  various  nut- 
rients are  necessary  for  the  animal  under  nearly 
all  conditions.  Moreover,  the  analysis  of  rations 
fed  by  successful  feeders,  who  feed  from  experi- 
ence and  judgment  only,  show  that  their  rations 
correspond  very  closely  with  those  advised  by  in- 
vestigators, as  the  result  of  experimental  work. 
It  is  true  there  is  considerable  variation  in  the 
digestive  and  productive  ability  of  individual  cows 
of  the  same  breed,  size  and  bodily  condition,  so 


NUTRITION 


33 


I; 


that  it  is  impossible  to  lay  dowTi  exact  amonnts 
to  he  fed  of  the  various  nntrionts  in  the  feeds. 
It  is  true  also  that  the  exact  fij^ures  cannot  he 
given  of  the  amounts  and  dicrestibility  of  the 
various  nutrients  in  all  classes  of  feed  stuffs  at  all 
times.  These  vary  considerably  with  weather  at 
harvesting,  stage  of  maturity,  and  storage  con- 
ditions of  the  farm  crops  and  feed  stuffs  being 
fed.  These  factors  must  be  taken  into  considora- 
tion  by  the  feeder  himself,  who  must,  in  addition, 
study  the  likes  and  capacity  of  his  individual  ani- 
mals if  he  is  to  make  the  best  uso  vjf  the  results 
of  feeding  investigations. 

The  investigation  work  mentioned  above  has 
culminated  in  what  are  commonly  called  Feeding 
Standards.  In  milk  production  a  feeding  stan- 
dard is  a  table  showing  the  appr jximate  amount 
of  the  various  nutrients  a  cow  of  1,000  pounds  live 
weight  should  receive  in  her  feed,  to  produce  vary- 
ing amounts  of  milk  daily,  to  give  best  results. 
All  kinds  of  feeding  stuffs  have  been  analyzed  so 
that  the  proportions  therein  of  the  various  nuf 
rients,  protein,  carbohydrates,  fats,  ash,  and  water 
are  pretty  well  established.  At  the  same  time 
the  animal  cannot  digest  or  assimilate  all  of  those 
various  constituents  of  the  different  food-stuffs. 
But  it  has  been  established  by  much  experiment- 
ing about  what  percentage  of  the  vai-ious  nuti-i- 
ents,  in  each  of  the  different  foods,  is  digestible. 
For  instance,  it  is  known  that  oats  contain  about 
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11. 4  per  cont.  of  protein,  or  11.4  pounds  pro- 
tein in  mi  pounds  of  oats.    It  is  also  known  that 
about  77  per  cent,  of  this  protein,  or  8.8  pounds 
is  digestible,  so  that  oats  are  said  to  contain  8.8 
pounds  digestible  protein.     Red  Clover,  on  the 
other  hand  contains  12.3  pounds  protein  in  100 
pounds;  just  50  per  cent,  of  this,  or  7.1  pounds  is 
differ>tible.     So  it  is  seen  that  though  100  pounds 
of  oats  contain  less  protein  than  100  pounds  of 
red  clover  hay,  the  oats  havp  actually  more  protein 
that  is  available  because  it  is  more  digestible. 
In  contemplating  feedinj?  standards  it  is  neces- 
sary,  therefore,   to   take   into  account   onlv   the 
digestible  portion  of  the  nutrients  of  the  different 
feeds.     When  npplyinjr  feedins;  standards  to  milk 
production,  in  addition  to  the  nutrients  mentioned, 
the  total  amount  of  dry  matter  in  the  ration  is 
the    important    factor.    All    ruminant    animals 
(those  that  chew  the  cud)  require  a  bulky  ration 
in  order  to  keep  their  larp^e  digestive  orj^ans  prop- 
erly distended.     The  dry  matter  in  a  ration  for 
dairy  cows   (that  part  which  gives  bulk)   must 
always  be  considered  when  discussing  rations. 

Wolf-LeJimnn  Standard :— Feeding  standards 
have  been  propounded  by  various  live  stock  in- 
vestiarators  in  Europe  and  America.  The  earliest 
and  most  simple  and  complete  standard  to  be  pre- 
sented is  called  the  "Wolff-Lehman  Standard", 
that  portion  of  which,  doalin.r?  with  milk  produc- 
tion, is  herewith  given: 
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TABLE  r.— DIjrestlble  Nutrlfntu  Required  Dallv  hy  Milkins 
Cows  Per  1000  Pounds  Live  Weight.  ' 

bl^Tuble  Nutrients       ^^~;^~ 

Ratio 

1:«.T 
1:0.0 
1:8.7 
1:4.6 

Note:— Nutritive  ratio  Is  the  term  used  to  describe  the  propor- 
tion of  diprestlble  protein  to  dijrestible  mrbohvdrates  and  fat 
In  a  ration.  In  makinyr  the  calrulatinn  the  fat  is  multiplied  by 
2^4  before  adding  to  the  carbohydrates. 

This  "Wolff-Lphman  fcorliTij]^  stniulard  was  for 
the  period  of  thirty-five  years  provions  to  1907  re- 
co^ized  as  the  most  useful  and  accurate  so  far 
propounded.  It  was  largely  used  by  investigators 
and  practical  feeders  because  of  its  great  sim- 
plicity. Wi*h  tables  containing  the  amount  of 
various  digestible  nutrients  in  the  feeds  at  hand,  it 
was  a  comparatively  simple  calculation  to  figure  a 
ration  that  would  be  complete,  economical  and 
closely  conform  to  the  requirements  of  the  animal. 
American  Standards 

About  ten  years  ago,  however,  it  was  discovered 
by  American  investigators  that  in  some  respects, 
and  in  relation  to  some  cla'?^c;  ;f  live  stock,  the 
Wolff-Lehman  standards  vf  re  ipriccurate.  Some 
of  the  recommendations  'er"  lot  properly  appli- 
cable to  conditions  oi.  this  ontinent.  This  was 
especially  true  with  dairy  cattle.  It  was  found 
that  the  amounts  of  dry  matter  and  protein  re- 
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commencled  by  this  standnid  wore  too  lii^li  for 
economical   foediiiff  under  AnuM-ican  conditions. 
To  determine  the  true  values  for  such  conditions 
much  work  has  been  done  hy  animal  nutrition  ex- 
perts on  this  continent  durin-  the  last  ten  vears. 
As  a  result  valuable  information  alon^'  this  line 
of  work  has  been  submitted  bv  Professor  Haecker 
of  Minnesota,  Professors  Woll  and  Humphrev  of 
VVisconsm,  Professor  Sava^'e  of  New  York,  and 
Professor  Eckles  of  Missouri.    The  recommenda- 
tions of  these  men,  which  are  much  in  agreement 
though  stated  in  different  terms,  have  been  drawn 
upon  largely  by  the  writer  in  submitting  herein  the 
following  tables  showing  the  approximate  require- 
ments for  economical  rations  for  cows  giving  the 
various  quantities  and  qualities  of  milk,  that  are 
representative  of  Canadian  conditions. 

Formulating  Rations 

In  using  those  tables  for  computing  rations,  the 
tollowing  suggestions  may  be  useful  : 

(1)  That  a  deficiency  of  two  or  three  pounds  of 
dry  matter  m  a  ration  where  over  20  lbs.  is  recom- 
mended, is  not  a  serious  mistake  provided  the 
toeder  knows  that  the  whole  ration  is  bulkv  enou-h 
to  satisfy  the  craving  of  the  cow  for  a  full  stom- 
ach. Tliis  lack  of  dry  matter  in  the  ration  will 
of  en  occur  where  a  high  grade  roughage  like  al- 
talfa  hay  or  good  silage  is  being  fed,  in  wiiich  case 
the  proper  amount  of  digestible  protein  or  carbo- 
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1000  lb.  cow  givinjr  3.5'^  milk 

Cow  dry 

Cow  ffivirip  10  Ihs.  mills 
"       15     "       " 
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1000  II).  oow  Riving  4';f  niiik 
Oow  dry- 
Cow  givinpr  10  lbs.  milk 
'       15 

20 

25 

30 

35 

40 

1000  lb.  c<.\v  jiivinfT  4.5%  milk 
Cow  drv 
Tow  j?ivii>«r  10  lbs.  milk 

'*         "      20    "      " 

"  "      25    "      " 

"  "      30 

"      35 

For  eaoh  100  lb.  inorp.a.sft  in 
weight  of  cow  add 

(D) 


Dry 

ni.-.(.t|hln 

ni(t.  Tar- 

Matfpr 

I'rntc  in 

tinhydrat(>« 
A  fat  X  2  ^ 

lbs. 

lb.S. 

lbs. 

14 

.70 

7  22 

1(1.5 

1.25 

9.83 

19. 

1.55 

11.13 

!n.5 

1.s:{ 

12.44 

24. 

2.12 

13.75 

2Vk 

2.39 

15.05 

28. 

2.67 

16.36 

30. 

2.95 

17.66 

14. 

.70 

7.23 

16.5 

1.30 

10.09 

19. 

1.60 

11.52 

21.5 

1.94 

12.91 

24. 

2.28 

1430 

26.5 

2.59 

15.72 

29. 

2.91 

17.13 

31. 

b.l6 

18.60 

14. 

.70 

723 

17. 

1.33 

10.36 

19.5 

1.65 

11.92 

22. 

2.00 

13.45 

25. 

2.36 

15  00 

27.5 

2.66 

16.. 55 

30. 

2.99 

18.10 

1.4 


.07 


.72 
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hydratos  In  rojidicd  before  the  qimiility  of  dry 
matter  is  high  enough. 

(2)  As  n  basis  of  oomputing  a  trial  ration  it  is 
well  known  that  a  cow  should  have  ap[)roximately 
one  pound  of  dry  roughage  (hay,  straw,  ete.)  and 
three  pounds  silage  (or  four  pounds  of  silage  and 
roots)  for  each  one  hundred  pounds  of  live  weight. 

(3)  To  bring  the  ration  up  to  the  standard,  the 
concentrates  or  grain  feed  should  be  fed  at  the 
rate  of  about  one  pound  of  grain  for  each  three  to 
five  pounds  milk  produced,  depending  upon  the 
quality  of  the  milk— the  richer  the  milk,  the  more 
grain. 

Keeping  in  mind  the  above  recommendations  we 
will  proceed  to  formulate  a  ration.  We  will  sup- 
pose that  the  feeder  has  at  hand,  at  a  reasonable 
price,  the  following  feeds :  corn  silage,  clover  hay, 
oat  straw,  bran,  oats  and  oil  meal.  He  wislies  to 
feed  a  standard  ration  to  a  1100  lbs.  cow  giving  25 
lbs.  of  4  per  cent,  milk  per  day.  According  to 
our  standard  in  Table  2  the  requirements  are : 


For  a  1000  lb.  cow 
Add  for  100  lbs.  extra 
weight  of  cow 


Dry 

Matter 

24 


1.4 


Protein 
Ibi. 

2.28 
.07 


Carbohydrate! 
and  fat  Ibi. 

14.30 


.72 


25.4       2.35 


15.00 


Turning  to  the  table  of  digestible  nutrients  of 
the  different  feeds  on  Table  5,  we  find  the  feeds 
of  this  ration  to  be  composed  as  follows: 
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In  ion  tbi    of 


LM   Dry 
Mattrr 


Hraii  89.0 

Oats    90.8 

Oil  Meal  90.9 

Silapc  26.3 

Clover  Hay  87.1 

Oat  Straw  88.5 


I.bll    niU'lltilllr 

I'rotoln 


12.5 
9.7 

30.2 
1.1 
7.6 
1.0 


r>lg«itihlii  Carliii. 

hydrates  and 

fat  *2% 

48.4 
60.7 
47.7 
16.6 
43.4 
44.6 


Assuming  that  tlie  following  aniount.s  per  day 
of  the  (HfFcrent  foods  appoar  rcasonablo,  silage  35 
pounds,  clover  hay  7  pounds,  oat  straw  4  pounds, 
bran  3  pounds,  oats  2  pounds,  they  are  set  out  in 
tabular  form  below  as  a  trial  ration  to  discover 
how  closely  their  total  constituents  correspond 
with  the  desired  standard. 

FiMT  Thial  Ration  ro«  1100  lbs.  Cow  Givmo  26  i.m.  4  Pr.m  Cekt. 

Milk  Peb  Day 


Feed 

Dry 

Matter 

;       lbs. 

Dig. 

Protein 

Ibt. 

Dig.  Pat  and 

Carbohydrate! 

Iba. 

1 

Nutritive 
Ratio 

Silape              35  lbs. 
Clover  Hay       7  lbs. 
Oat  Straw        4  lbs. 
Bran                  3  lbs. 
Oats                  2  lbs. 

9.21 
6.10 
3.54 
2.70 
1.82 

23.37 
25.40 

2.03 

.39 
.53 
.04 
.38 
.19 

1.53 
2..35 

.32 

.5.81 
3.04 

1.78 
1.45 
1.21 

Standard 

Additional  requirements 

1 

13.29 
15.00 

1.71 

1:8.8 
1:6.3 
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The  dry  matter  in  this  trial  ration  is  nearly  up 
to  the  standard,  but  the  protein  is  more  than  25 
per  cent,  too  low.  wliile  the  digestible  earbohy- 
drates  and  fat  are  about  10  per  cent,  too  low. 
To  make  this  ration  more  balanced  it  is  therefore 
necessary  to  add  a  protein-rich  food  and,  to  keep 
the  dry  matter  and  the  amount  of  grain  within 
reasonable  bounds  it  is  necessary  to  use  more 
protein-rich  roughagv  like  clover  hay  instead  of 
so  much  poor  roughage  as  oat  straw. 

To  bring  tlie  ration  in  ci^  ser  relation  to  the 
standard,  the  straw  is  dispensed  with  n"d  there  is 
added  5  pounds  of  clover  hay,  1  pound  of  oats  and 
11/2  pounds  of  oil  meal.  The  ration  then  appears 
as  follows : 

Second  Trial  Ration 


Feed 

! 

Lhs.Dry 
Matter 

Dijr. 
Protein 

Dig.  Pat  and 
Carbohydrates 

Nntritiye 
Ratio 

Silage 
Clover  Hay 
Bran 
Oats 
Oil  Meal 

35  lbs. 
12  lbs. 

3  lbs. 

3  lbs. 
11/2  lbs. 

9.21 
10.45 
2.70 
2.72 
1.36 

26.44 
25.40 

.39 
.91 
.38 

.28 
.45 

2.41 
2.35 

5.81 
5.21 
1.45 
1.82 
.72 

15.01 
15.00 

Standard 

1:6.2 
1:6.3 

Difference 

1.04 

.06 

.01 
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This  ration  approximates  the  standard  so 
closely  that  it  may  be  considered  well  balanced, 
but  since  all  the  nutrients  are  a  trifle  high,  experi- 
ence would  suggest  that  about  a  pound  of  the 
grain  mixture  be  taken  away  and  that  for  a  couple 
of  pounds  of  clover  tliere  be  substituted  as  much 
straw  as  the  animal  would  eat. 
Factors  Limiting  the  Use  of  Feeding  Standards 

Individuality  of  Cows: — The  application  of 
feeding  standards  to  actual  practice  must  be  done 
with  considerable  judgment,  and  feeding  stand- 
ards can  not  be  slavishly  followed.  It  is  possible  to 
figure  rations  that  are  mathematically  correct,  but 
the  ability  of  individual  cows  to  make  the  best 
use  of  their  feed  cannot  be  mathematically  figured. 
This  must  be  determined  by  the  observation  and 
judgment  of  the  feeder.  It  is,  also,  not  practicable 
to  figure  out  rations  for  each  individual  cov  in 
a  herd,  according  to  standards.  The  proper  way 
to  use  the  standard  is  to  make  up  mixtures  of  the 
different  concentrates  (grains,  etc.),  according  to 
standard  for  an  average  cow  of  the  herd,  and 
feed  this  mixture  in  proportion  to  the  daily  milk 
yield  of  the  individual  cows,  then  to  give  each  cow 
all  she  will  eat  of  the  different  roughages  in  about 
the  proportions  the  standards  recommend.  If 
it  is  found  that  a  cow  is  not  producing  up  to  ex- 
pectation by  this  method,  it  is  sometimes  wise  to 
reduce  somewhat  the  amount  of  roughage,  still 
feeding  the  grain  in  proportion  to  milk  yield.  This 
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also  applies  to  a  cow  that  is  getting  too  fat.  Some- 
times it  is  better  to  reduce  the  grain  and  by  this 
metliod  get  as  large  or  at  any  rate  a  more  profit- 
able return. 

Palatahility   and   Digestibility   of   Feeds: — A 
table  of  digestible  nutrients  of  different  feeds  is 
not  an  entirely  accurate  account  of  the  true  values 
of  the  nutrients  for  use  in  the  animal's  body,  for 
retaining  life  or  producing  milk.    For  instance, 
an  examination  of  Table  3  shows  that  oat  straw 
has  about  as  much  digestible  carbohydrates  and 
fat  as  bran,  oats  or  clover  hay,  in  the  same  dry 
matter.    Now  this  is  perfectly  true  as  far  as  it 
goes,  but  it  takes  a  great  deal  more  of  the  animal's 
energy  to  digest  and  work  up  these  nutrients  in 
straw,  than  in  the  better  feeds.   This  energy  must 
come  from  the  food,  so  that  a  pound  of  carbohy- 
drates in  straw  is  not  nearly  so  valuable  as  a 
pound  of  the  same  nutrient  in  clover  hay  or  bran. 
As  a  matter  of  fact,  clover  hay  has  nearly  twice  as 
much  actual  net  digestible  carbohydrates  as  oat 
straw,  and  wheat  bran  has  two  and  one-half  times 
as  much  net  digestible  carbohydrates  as  oat  straw. 
These  factors  must  be  taken  into  consideration, 
and  care  must  be  exercised  that  the  rations  be 
not  composed  of  too  much  hard-to-digest  feeds 
like  the  different  straws,  even  chough  the  tables 
show  them  to  have  a  large  percentage  of  digestible 
nutrients.    In  general,  it  is  safe  to  say,  that  the 
nutrient^'  of  the  straw  are  only  about  half  as  valu- 
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ahJe  at-  equal  amounts  of  tho  sam'?  uatrionts  in 
liay  (clover  or  alfalfa)  and  only  ore  third  to  one- 
quarter  as  valuable  as  the  same  nutrients  in  the 
grains  and  concentrated  feeds.  This  is  due  to 
the  excess  amount  of  woody  matter,  or  fibre,  in 
the  straws.  This  fibre  is  a  carbohydrate  and  is 
digestible  but  takes  much  more  energy  to  digest  it 
than  do  the  other  carbohydrates,  the  starches 
and  sugars,  ^hat  are  present  in  largo  quantities 
in  the  grains  and  concentrates.  In  feeds  that  are 
not  so  mature,  and  that  contain  more  water,  s  ich 
as  silage  and  mangels  there  is  not  so  nuich  of 
this  woody  fibre  and,  as  they  are  not  so  dry,  they 
are  more  acceptable  to  the  cow,  hence  called  more 
palatable.  The  addition  of  these  succulent  feeds 
to  rations  containing  all  dry  feeds  make  the  whole 
ration  more  palatable,  and  therefora  more  digest- 
ible, and,  as  a  rule,  are  the  means  ot  causing  a 
larger  increase  in  milk  flow  than  their  composition 
would  seem  to  warrant.  The  milch  cow  always 
responds  to  feeds  that  she  can  eat  with  more 
pleasure.  For  this  reason,  the  feeder  should  aim 
at  providing  a  ration  that  answers  this  require- 
ment even  at  the  expense  of  deviating  somewhai: 
from  the  feeding  standard. 

Variety : — Like  the  human  being,  the  cow  likes 
and  will  respond  to  variety  in  feeds;  that  is,  she 
likes  a  number  of  different  kinds  of  feeds  rather 
than  too  much  of  one  feed,  no  matter  how  perfect 
that  may  be  for  the  purpose,  from  its  composi- 


^Mi 


44 


THE  DAIHY  FARM 


tion.  Variety  does  not  mean  changing  the  feeds 
from  one  day  to  another.  It  means  that  in  a  whole 
day's  ration  a  cow  sliould  lia^e  some  succulent 
feed  (mangels  or  silage)  some  dry  fodder  (hay  and 
straw)  and  a  mixture  of  two  or  more  kinds  of 
concentrates.  Such  variety  will  give  cheaper  and 
better  returns  than  too  much  of  any  one  kind  of 
feed,  even  the  best  alfalfa  or  clover  hay. 

Characteristic  Qualities  of  Different  Feeds:— 
In  addition  to  having  a  fairly  uniform  composi- 
tion, many  feeds  have  a  characteristic  effect  on  the 
health  and  well-being  of  the  animal.    These  must 
be  known  and  taken  into  account  in  making  up 
rations  and  feeding  same  to  milch  cows.     Such 
feeds  as  bran  and  oil  cake  have  a  beneficial  laxa- 
tive effect  on  the  digestive  system,  and  can  always 
be  fed  with  safety,  and  either  one  should  be  found 
m  a  heavy  daily  grain  ration  on  this  account. 
Cotton  seed  meal,  on  the  other  hand,  has  a  ten- 
dejicy  to  constipate,  and  must,  on  this  account,  be 
fed  with  care  that  there  is  enough  succulent  food 
such  as  roots  and  silage,  or  a  goodly  share  of 
some  other  laxative  food  such  as  bran  or  oil  cake 
to  counteract  this  condition  caused  by  cotton  seed 
meal. 

Armsby  Feeding  Standard  Investigations. 

As  has  been  pointed  out,  the  feeding  standards 
just  dealt  with  have  some  weaknesses  which  pre- 
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vent  their  precise  application  to  all  feeding  prob- 
lems. The  outstanding  weakness  is  the  diiference 
in  the  digestibility  of  the  diif  erent  nutrients  in  the 
various  classes  of  feeding-stuffs.  For  example, 
the' total  quantity  of  digestible  nutrients  in  oat 
straw  is  not  equal  in  feeding  value  to  the  same 
quantity  of  like  nutrients  in  wheat  bran,  because 
therp  is  much  more  energy  used  up  by  the  diges- 
tive system  in  working  up  and  assimilating  the 
nutrients  of  the  former.  To  find,  therefore,  the 
actual  net  value  of  a  feeding-stuff  it  is  necessary 
to  deduct  the  amount  of  energy  re^iuiied  in  di- 
gestion from  the  total  energy  of  food  value  sup- 
plied by  the  digestible  nutrients. 

Investigations  along  tliis  line  are  being  carried 
out  by  Armsby,  of  the  Pennsylvania  Experiment 
Station.  As  this  class  of  investigation  is  very, 
very  slow,  ii  account  of  its  teciinical  difficulties, 
only  some  f  the  various  food-stuffs  have  been 
analyzed.  As  will  be  shown  by  the  following 
table  of  foods  analyzed,  total  dry  matter  and 
digestible  protein  are  listed  just  as  in  the  previous 
tables.  But,  as  shown  in  the  last  column,  foods 
are  compared  on  the  basis  of  their  net  energy, 
which  is  the  energy  available  after  the  work  of 
digestion  and  assimilation  is  provided  for.  This 
net  energy  is  expressed  in  '  *  therms ' ',  a  term  used 
by  chemists  to  describe  a  certain  unit  of  fuel  or  en- 
ergy value  in  nutrition  experiments. 
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'^^Ih  V  J'lr^""^"-^'  '^«^'*^  «'  ^'y  M'^tter.  Digestible  Protein 
^  Net  Energy  Values  in  100  lbs.  of  Various  Feeding  Stuffl! 


Feeding  Stuffs. 

C'rrtn  fodder  and  siluqe: 
Alfalfa '^ 


"TTotal  Dry 
I    Matter 

I       lbs. 
I       28  2 

Clover,  triinson lo'i 

lover,    red     29  2 

Corn  fodder,  green i       20  7 

Corn  siKi^a-   '        .^^[^ 

Hunirarian   jjrnss 

Uaj)e ■■■ 

Thnotliy    ".'.'.' 

//«.V  and'dry  coar»e  fodder: 

Alfalfa    hay 

Clover  liay,  red   

Cowpea  hay 

Corn  forage,  fleld-cured   ! 

Corn  stover 

Hungarian  hay   

Oat  hay   [\[] 

Timothy   hay    , ,[[ 

St  rail's: 

Oat  straw   

liye    straw 

Wheat   straw 

Roots  and  Tubers: 

Carri>ts 

Man<,'els    * . ' ' 

Potatoes  

Turnips _ 

Oraitui: 

Barley     

Corn    " 

Corn-and-cob  nual. . 

Oats     ■  ■ 

Pea  meal   

Ilye   '.'.'.'.'.'.. 

Wheat  "  [ 

lilt-products: 

Brewers'  grains,  dried   

Brew  ers'   grains,    wet    

Buekwheat    middlings    

Cottonseed  meal 


28.9 
14.3 
38.4 

91.6 
84.7 
89.3 
67.8 
59.5 
92.3 
84.0 
86.8 

90.8 
92.9 
90.4 

11.4 
9.1 

21.1 
9.4 

89.1 
89.1 
8i.9 
89.0 
89.5 
88.4 
89.5 


92.0 
24.3 
88.2 
91.8 


Digestible 
Protein 
lbs. 
2.60 
2.19 
2.21 
.41 
1.21 
1.33 
2.16 
1.04 

6.93 
5.41 
8.67 
2.13 

1.80 
3.00 
2..59 
2.05 

1.09 
.63 
.37 

.37 
.14 
.43 


8.37 
6.79 
4.53 
8.36 
16.77 
8.12 
8.90 

19.04 

3.81 

22.34 

35.15 


I-Tet 


34.41 
34.74 
42.76 
80.53 
26.53 
44.03 
36.97 
33.56 

21.21 
20.87 
16.66 

7.82 

4.62 

18.06 

5.74 

80.75 
88.84 
72.05 
66.27 
71.76 
81.72 
82.63 

60.01 
14.82 
75.92 
84.20 
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TABLE  IV— Armsby  Table  of  Dry  Matter,  Digestible  Protein 
and  NVt  Energy  Values  in  100  lbs.  of  Various  Feeding  Stuflfs. 


Feeding  Stuffs. 


Distillers'  grains— dried— 

PrinclpaTly    corn     

Prlncij)ally   rye    

Gluten  feed 

Gluten  iisral — Chicago   

Linseed  meal,  old  jirocess   . 

Linseed  meal,  new  process  . 

Malt   sprouts    

Rye  bran , 

Sugar-beet  pulj),  fresh 

Sugar-beet  pulp,  dried 

Wheat  bran 

Wheat   middlings    , 


Total  Dry  I 
Matter 


Digestibre 
Protein 


5]  Net  Energy 
J Value 


93.0 

21.98 

93.2 

10.88 

91.9 

19.95 

90.5 

33.09 

90.8 

27.54 

90.1 

29.26 

89.8 

12.36 

88.2 

11.85 

10.1 

.63 

93.6 

6.80 

88.1 

10.21 

84.0 

12.79 

79.23 
60.93 
79.32 
78.49 
78.92 
74.67 
46.33 
56.65 
7.77 
60.10 
48.23 
77.65 


Armbby  Standard  for  Growiito  Cattle 


Age 


Live  Weight  °pf!?"in'*'    Net  Energy  Value 


Months 

3 

6 
12 
18 
24 
30 


Lbs. 
275 
425 
650 
850 
1000 
1100 


Lbs. 
1.10 
1.30 
1.65 
1.70 
1.75 
1.65 


Therms 
5.0 
6.0 
7.0 
7.5 
8.0 
8.0 


As  the  animal  approaches  maturity  it  does  not 
require  proportionately  as  much  digestible  nutri- 
ents as  it  did  in  the  earlier  stages  of  growth. 
It  will  be  noticed  that,  though  the  animal  has 
quadrupled  in  weight  between  the  ages  of  three 
months  and  thirty  months,  it  requires  only  50  per 
cent,  more  digestible  protein  and  60  per  cent,  more 
therms  of  net  energy  value  in  food,  partially  due 
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to  the  ever-increasing  power  of  the  digestive  sva- 
teni  to  assnuilate  more  bulky  an(i  coarser  foods. 

AiMMBV  Standard  kor  Milk   Cows 


Uigeatilile 
I'rotein 


For    Maintenknee 


Net  Knrricy 
Value 

"Tlu-niis 
4.!)") 
6.00 
7.00 
7.90 


For  each  II).  of  4%  milk  ,dd 


nigentlble 
Protein 

Lbs. 

.05 

.05 
.05 
.05 


Net  Knersy 
Value 

Therms 
.30 
.30 
.30 
.30 


In  addition  to  the  above  roqiilrcmonts,  Arnisbv 
reconimends  that  a  1000  p<.u.,d  .„w  sh..uhl  receive 
from  20  to  30  pounds  of  total  dry  matter  per  <lav, 
the  amount  depending  on  li.o  amount  of  milk  bein'o- 
produced.  For  this  purpose  ti.e  writer  would  a(f 
vise^ consulting  Uie  modifie<l  W  olff-Lchnuui  Stan- 
dards on  a  previous  page,  Table  2. 

McCoLLir.M  's  Experiments 

Rec,  at  investigations  in  nutrition  have  pomted 
out  the  limitations  of  the  making  of  rations  on  the 
basis  ot  chemical  analysis  of  food-stuffs  and  the 
adaptations  of  protein  and  energy  values  of  foods 
to  the  formulation  of  efficient  rations  particularlv 
for  the  process  of  reproduction,  the  secretion  of 
milk  and  the  growth  of  the  young  animal.  The 
recent  researches  of  Professor  E.  V.  McCoIlum 
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of  Johns  Hopkins  TTnivorsity.  Rnlfinioro.  nrn  os 
pocially  notoworlhy  in  this  ronnoction.  This  in- 
vostipntor  hns  clnimod  that  tlio  soods  of  plnnts 
sunh  as  wheat,  oats,  harloy,  corn  anrl  othor  murh 
uspfl  coroals,  tho  poa,  boan  and  other  leputnes  and 
the  roots  and  tnhers  such  as  mangels,  turnips  and 
potatoes,  no  matter  how  complete  they  may  be. 
wliether  singly  or  in  mixtures,  in  tlie  necessary 
protein,  carboliydrate,  fnt  and  eneri,'y  values  for 
the  buildinii:  of  comjiletc  rations  on  the  basis  of 
|)reviously  reco«j;ni/ed  fcedinuj  slandards.  do  not 
appear  in  practice  to  promolc  ucrowtli  to  the  full- 
est possible  extent,  esi)ecially  in  the  younj?  ani- 
mal. On  analysis  these  feeds  contain  all  the  con- 
stituents known  to  science  to  be  necessary  for 
proper  growth,  and  those  constituents  are  present 
in  sufficient  quantities  for  this  purpose.  Yet  un- 
less associated  with  such  substances  as  milk,  eg^s 
or  the  leaves  of  plants  which  appear  on  analysis 
fo  contain  exactly  the  same  constituents  though  in 
diiferent  proportions,  they  do  not  induce  the 
proper  degree  of  growth  or  the  most  economical 
maintenance  of  the  adult  animal.  He  points  out 
that  these  seeds,  roots  and  tubers  are  mainly  store 
houses  of  more  or  less  inert  food  material  for  the 
successful  start  of  a  new  generation  of  plants; 
that  they  contain  very  little  living  plant  tissue 
except  the  germ  of  the  seed,  while  the  leaves  of 
plants  are  composed  of  actual  living  plant  cells 
and  tissues  of  similar  chemical  constituent,  it  is 
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truo  but  porfoiming  entirely  difTerent  bicHo-ical 
functions,  namely  the  actual  processes  of  growth 
and  expansion  of  the  plant ;  and  milk  and  e^r^s 
are  nature's  perfect  contribution  to  the  success- 
ful earlv  growth  of  the  young  animal  and  bird 
It  appears  that  the  young  animal  requires  for 
proper  growth,  and  the  adult  requires  for  proper 
mamtenance,  the  inclusion  in  its  diet  of  a  cerain 
amount  of  the  actual  growth  tissues  of  the  plant<; 
on  which  it  feeds,  or  a  certain  amount  of  such 
substances  as  milk  and  eggs.    No  chemical  analy- 
sis has  yet  discovered   these  constituents   that 
have  such  a  stimulative  or  protective  effect  in 
animal  and  bird  nutrition,  but  there  appears  no 
doubt  they  are  present  in  solution  in  the  fat  of 
milk  and  eggs  and  water  of  milk  and  green  plant 
eaves.    In  actual  feeding  practice  this  appears 
likely,  as  any  feeder  knows  who  has  tried  to  raise 
young  chicks  or  stimulate  egfn  production  by  the 
use  entirely  of  grain  feeds.    These  methods  have 
provided  a  certain  amount  of  growth  but  not  in 
the  efficient  manner  accomplished  bv  the  feeding 
of  milk  and  the  rearing  of  chicks  by  natural 
methods  of  ranging  with  the  hen. 

In  this  connection,  the  feeding  of  dairy  cows 
for  milk  production  has  not  been  subject  to  much 
difficulty  regarding  the  supply  of  these  unknown 
but  necessary  substances  because  the  food  of  the 
cow  consists  of  a  large  amount  of  hay  and  silage 
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which,  hcin^  loaves  and  stalks  (»('  plants,  appear  to 
provide  the  required  amount  (d'  these  suostau'-es. 
In  the  rearing  of  ealves  however,  further  de- 
velopments of  these  new  researches  may  help  to 
solve  the  problem  of  proper  substitutes  for  milk- 
in  the  early  stages  of  growth. 
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Chai'tkr  VII 
FKI':i)S  FOR  DAIRY  CATTfiE 

Co.MP(,  iTioN  OF  Freds— Farm  Grown  Grains     Ry- 

PRODIX'TS  AND   CoXCKNTRATES — DuY   Roi      h 

AGES — Sii.A(iB  Roots  and  Soimno  Crops 

— PRKPARATfON  OK   FkRDS. 

Composition'  of  Fkkds 

TIIK  f(»Ilo\vinff  tabic  j^ivos  in  dotail  (lio  com- 
position of  the  difffreiit  kinds  of  feeds 
eonnuonly  used  in  dairy  eatdo  practice  in 
Canada.  This  table  in  conjunction  with  Table  4, 
pa^'e  4f),  and  along  with  the  notes  in  this  chapter 
dealing  with  the  characteristics  of  the  different 
foods  may  b<!  of  use  in  estiinatinc;  and  determin- 
ing rations  which  are  within  the  limits  of  safety 
and  economy  in  the  feeding  of  dairy  cattle. 

TABrR  v.— Averape  Digestible  Nutrients  In  100  Lbs.  of  Peedlnc 
Stulrs.  %  ^    Jl 


N«me   of  Perdi. 

Corr- "".7."  .777.  .77777771 

rorn-and-rnb-meal    .  .    I 

Whent     I 

Barlev     .  | 

Oat.s  '. [[[[i 

Pea.s    I 

Beans    I 


TbUI     Dry  DiMRtihir 

nifroKtlhle  0»r 

-   — . 

Matter 

Protoln 

1    hohydratPt 

NntrlflT* 

Lhi. 

Lbi. 

Fat  X  2*i 
Lbi. 

Ratio. 

89.4 

7.8 

1         7fl.«  '  ~ 

1     1-9.8" 

8J».() 

«.l 

'         71 .« 

'     1-11.7 

89.5 

8.8 

70.8 

1-8.0 

89.2 

8.4. 

68.9 

1     1-8.2 

90.8 

9.7 

60.7 

1-6.7 

8s.n 

19.7 

50.2 

1-2..H 

87.2 

18..3 

«6.1 

1-8.1 
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TABLE  v.— Average  Difrmtlbir  Nutrirntjt  in  Um  Lbs.  of  Perdlnir 
Stuff*.  " 


Nam*  of  r««di. 


burkwheitt     

Gluten    meal    

Gluten  feed  

Linseed  meal,  old 
process    

rotton'<e«'«l  meal  ... 

Dried  Br.  .vers'  grains 

Wet  nrewfrs'  grain.s   . 

Dried  Di.stillers"  grains 

Malt    sproiits    l 

Buckwheat  middlings  . 

Wheat  middlings     . 

Bran    

Clover  h«v , . . 

Timothy    hay 

Alfalfa  hav"  .    . 

Millet  hiiy' 

Clover    (gT '•     ■ 

Timothy  (j      » - 

Alfalfa  (gi     i 

Millet    (gr'-ei:     . 
Oat  straw   ..... 

Rye   straw    

Wheat   straw    

Barley  strnw    

Oat    hay    

Oat  forage  (green)    .. 
Blue  gra.s.s  (Kentucky. 

Pasture  grass  

Corn  stover  

Corn    fodder    

Corn    silage    (well 

matured)    

Corn  silage  (immature) 

Turnips    

Mangels    

Sorpum    (preen)     

Whole  milk  

Skim  milk   

Buttermilk 

Whey 

Beet  pulp  (dry) 

Beet  pulp  (wet) 

(E) 


Total    Dry 

MMtair 
Lb* 


MM 
90JI 
90.H 

90.» 
93.0 
91.3 
28.0 
92.4 
90.5 
87.2 
88.8 
«9.9 
8T.1 
.'<i/.8 
i>).9 
■M  0 


J9 

m.* 

80.8 
86.0 
25.0 
34.9 
20.0 
09.5 
8LT 

26.8 

2L0 

9.0 

9.4 

24.9 

18.6 

9.9 

9.4 

6.6 

9L8 

9.8 


niKP*Mbl<> 
I'ralrin 
Lb* 

~8.1 
29.7 
21.8 

30.2 
87.6 
20.0 

4.9 
22.8 
20.8 
22,7 
18.0 
12.0 

7.6 

2.8 
10.5 

5.2 

2.9 

1.5 

3.6 

1.6 

1.0 

0.7 

0.8 

0.9 

4.7 

2.6 


rJiic»i(lbU  Oar 
Ixthydrai.n 
Kat  X  Hi 
Lb«. 

68.6 
06.2 
09.3 

47.7 

43.0 

40.7 

18.22 

60.8 

49.1 

01.22 

00.82 

48.4 

48.4 

40.8 

42.02 

40.4 

15.16 

21.20 

18.0 

10.07 

44.6 

40.0 

86.1 

41.40 

40.0 

1230 


2.8 

21.0 

2.0 

11.2 

1.4 

82.77 

8.0 

60.67 

1.1 

16.6 

1.0 

12.8 

1.0 

64.0 

0.8 

6.62 

0.7 

15.4 

8.3 

14.57 

3.6 

0.00 

3.4 

5.12 

0.8 

0.87 

4.6 

67. 

.0 

6.9 

Nutrittr* 

Ratio. 


1-6.6 
M.9 
1-2.78 

1-1.07 

1-1.14 

1-2.28 

1-2.7 

1-2.88 

1-2.4 

1-2.20 

1-4.29 

1-4.0 

1-5.9 

1-16.2 

1-4.05 

1-7.7 

1-5.28 

1-14.1 

1-8.6 

1-9.4 

1-81.8 

1-58.0 

1-45.0 

1-46.0 

1-8.62 

1-4.75 

1-7.7 

1-4.0 

1-28.4 

1-16.7 

1-10.0 

1-12.8 

1-6.4 

1-8.2 

1-22.1 

1-4.4 

1-1.0 

1-1.0 

1-6.8 

1-14.6 

1-18.8 
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It  is  impossible  Avitliin  the  scope  of  a  work  (;f 
this  size  to  ^ive  in  detail  all  the  investigation  work 
with  the  different  feeds  for  dairy  cattle,  but  an 
endeavour  will  be  made  to  summarize  the  experi- 
ments in  conjunction  with  facts  gleaned  from  the 
experience  of  feeders  so  that  the  average  dairy- 
man may  be  assisted  to  feed  his  cattle  to  best  ad- 
vantage knowing  the  qualities  and  costs  of  the 
feeds  at  hand. 

Farm  Grown  Grains. 


Corn: — This  grain,  though  comparatively  low 
in  protein,  is  extremely  rich  in  easily  digestible 
carbohydrates  and  fat.  It  is  palatable  and  easily 
masticated,  but  on  account  of  its  low  protein  con- 
tent and  heavy  nature,  it  should  not  form  more 
than  half  of  the  grain  ration.  It  is  valuable  in  {i 
ration  if  mixed  with  bran,  oats,  or  brewer's  grains, 
all  of  which  tend  to  lighten  up  the  ration  and  give 
more  bulk  for  the  same  weight.  The  Maryland 
Experiment  Station  finds  that  cows  gave,  in  a 
year,  33  per  cent,  more  milk  and  45  per  cent,  more 
butter  on  a  ration  consisting  of  wheat,  bran, 
gluten  feed  and  corn  than  on  the  same  quantity  of 
cornmeal,  the  rough  feeds  being  the  same  in  both 
cases.  Where  the  roughage  contains  plenty  of 
clover  or  alfalfa  hay,  corn  may  be  fed  in  larger 
quantities  than  in  a  ration  with  timothy  or  other 
low  protein  hay.  The  Illiiiois  Experiment  Station 
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found  that  a  ration  consistinf)^  of  eight  pounds  of 
gluten  feed  and  cornmeal,  with  clover  hay  and  sil- 
age, produced  40  per  cent,  more  milk  and  butter 
fat  than  eight  pounds  of  cornmeal  alone  with 
timothy  hay,  a  little  clover  and  silage.  Corn,  on 
account  of  its  palatability  and  high  digestibility, 
is  valuable  as  a  part  of  the  grain  ration  when  fed 
with  high  protein  concentrates  and  clover  or  al- 
falfa roughage.  If  fed  in  the  shape  of  corn  and 
cob  meal,  corn  gives  better  results  if  other  bulky 
concentrates  are  not  available,  as  the  cob  tends 
to  lighten  up  the  heavy  cornmeal.  On  account  of 
the  high  percentage  of  easily  digested  carbohyd- 
rates and  fat,  corn  is  a  valuable  supplement  for 
feeding  with  skim  milk  to  growing  calves.  The 
Iowa  Experiment  Station  found  that  1.3  pounds 
corn  meal  with  1.10  pounds  of  flaxseed  gave  bet- 
ter gains  on  calves  fed  skim  milk  than  1.2  pounds 
of  linseed,  and  equally  as  good  gains  as  1 .5  pounds 
of  oats  fed  with  skim  milk. 

Barley: — This  grain,  found  on  nearly  every 
Ontario  farm,  can  be  fed  to  advantage  witliin  (*(m- 
tain  limits,  for  milk  production.  The  Ontario 
Agricultural  College  found  that  barley  gives 
almost  equally  good  results  as  oats  when  fed  as 
half  the  grain  ration,  with  bran.  Like  corn,  barley 
contains  a  large  proportion  of  easily  digestible 
carbohydrates,  but  contains  10  per  cent,  more  pro- 
tein and  about  half  as  much  fat.  It  is  also  of  a 
heav>^  nature  when  ground,  and  is  better  made 
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lighter  by  the  addition  of  bran,  oats  or  brewers' 
grains.  On  account  of  its  tendency  to  heat  the 
animal,  it  is  usually  not  wise  to  feed  just  previous 
to  freshening  or  immc.iiately  after,  especially  if 
the  cow's  udder  is  swollen  or  inflamed. 

Wheat:— Wheat  is  usually  too  high  a  price  to 
feed  in  any  quantity  for  the  production  of  milk. 
If  of  poor  quality  to  sell,  however,  it  may  be  fed 
to  advantage.     The  Maine  Experiment  Station 
found  that  wheat  was  of  equal  value  with  corn, 
poimd   for  pound,   for  the  production   of  both 
milk  and  fat,  while  Danish  experiments  show  that 
wheat  is  nearly  equal  to  a  mixture  of  equal  parts 
oats  and  barley,  for  the  same  purpose.    Elevator 
screenings,  containing  more  or  less  wheat,  some 
other  grains,  and  black  seeds,  were  experimented 
with  by  the  Experimental  Farm  at  Ottawa  in 
1914.    It  was  found  that  screenings  containing  65 
per  cent,  wheat  and  25  per  cent,  other  grains, 
balance  weed  seeds  and  chaff,  was  equa    to  a 
mixture  of  bran  4  parts,  gluten  feed  2  parts,  oil 
cake  1  part,  cottonseed  1  part,  when  fed  as  one- 
third  of  the  daily  grain  ration,  the  other  two- 
thirds  of  which  was  the  mixture  mentioned  above. 
Where  the  screenings  consisted  largely  of  black 
seeds  and  other  offal  it  was  found  that,  owing  to 
the  unpalatability  and  bitter  taste,  many  cows 
would  not  eat  their  grain  even  though  the  screen- 
ings were  only  one-third  of  the  grain  ration.    The 
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value  of  wheat  screenings  depends  on  the  propor- 
tion of  weed  seeds  therein. 

Oats: — Owing  to  the  large  quantity  of  oats 
grown  on  Canadian  farms,  this  grain  occupies  a 
commanding  position  as  a  food  for  dairy  cattle 
of  all  ages.  It  contains  a  larger  proportion  of 
protein  than  any  other  farm-grown  grain  except 
peas ;  it  has  a  larger  proportion  of  hull  than  any 
other  grains  which,  when  ground,  adds  the  light- 
ness and  bulk  so  desirable  in  rations  for  produc- 
ing milk,  and  they  have  a  flavour  and  palat- 
ability  that  makes  them  peculiarly  acceptalale  to 
all  classes  of  live  stock.  No  other  single  grain  is 
so  satisfactory  and  safe  for  feeding  purposes. 
E]xperiments  of  the  Wisconsin  Station  show  .n.vl 
oats  produced  10  per  cent,  more  milk  and  fat  than 
an  equal  weight  of  bran  when  fed  with  clover  hay 
and  corn  fodder  as  roughage.  With  a  roughage 
ration  consisting  of  timothy  hay  and  corn  fodder, 
which  contains  less  protein  than  the  above,  the 
bran  would  be  more  valuable,  as  it  contains  a 
larger  amount  of  digestible  protein  than  oats. 
The  Massachusetts  Station  reports  that  fed  with 
3.2  pounds  of  bran  and  14.5  pounds  of  mixed  hay, 
4.5  pounds  of  oats  was  equal  to  the  same  weight 
of  corn  meal  for  milk  production. 

Oats  have  always  been  found  a  very  valuable 
feed  in  the  rearing  of  calves.  The  high  protein 
content  accompanied  by  a  large  proportion  of  ash, 
makes  this  grain  oininontly  suitable  for  the  srrowth 
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of  bone  and  muscle  necessary  in  the  raising  of 
young  animals,  while  the  lightness  of  the  grain 
aids  in  avoiding  digestive  troubles.  The  Iowa  Ex- 
periment Station  found  that  with  skim  milk,  11/2 
pounds  of  oat  meal  made  as  large  as,  and  cheaper 
gains,  than  1.2  pounds  of  linseed  meal,  or  1.3 
pounds  of  corn  meal,  and  1.10  of  a  pound  of  flax- 
seed, when  fed  to  calves  over  two  months  old.  In 
a  census  of  breeders  of  Guernsey  cattle  conducted 
by  the  American  (Juernsey  Cattle  Club,  it  was 
found  that  60  per  cent,  used  oats  as  half  or  more 
of  their  rations  for  raising  calves.  While  the  calf 
is  under  seven  or  eight  months  of  age,  whole  oats 
give  equal  satisfaction  as  ground  oats.  After  that 
age  mastication  is  not  so  perfect  and  ground  or 
rolled  grain  is  preferable. 

Although  this  grain  is  so  satisfactory  in  milk 
production,  it  often  happens  that  the  price  is  too 
high,  caused  by  the  demand  for  horse  feed  and 
human  consumption.  In  this  case,  some  of  the 
more  concentrated  feeds  such  as  oil  meal  and  cot- 
tonseed meal  are  cheaper  sources  of  protein, 
while  bulk  and  lightness,  combined  with  high  pro- 
tein content,  may  l)e  more  cheaply  procured  by 
using  brewer's  grains  or  gluten  feed.  At  the 
same  time,  the  feed  value  of  oats  in  this  connec- 
tion usually  warrants  using  at  a  fairly  high  price, 
especially  for  calves  and  growing  stock  and  cows 
being  fed  on  long-time  tests. 
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Peas: — Tlio  price  of  this  grain  for  the  past  ten 
years  lias  prohibited  its  use  as  a  general  feed 
for  milk  production.  Peas,  however,  are  one  of  the 
best  stimulants  of  the  milk-producing  faculty,  and 
in  spite  of  the  high  price  are  used  in  feeding  cows 
for  high  milk  and  butter  fat  records.  This  grain 
contains  a  very  high  percentage  of  protein  and  is 
rich  in  fat,  carbohydrates  and  ash.  They  are 
easily  digested  but  on  account  of  their  heavy 
nature  when  ground,  they  must  be  lightened  up 
with  some  fibrous  grain,  such  as  bran  or  oats. 

Ihickirltcat: — This  grain  is  not  fed  to  any  great 
extent  in  Oiitario.  Jt  h  more  suitable  for  fatten- 
ing purposes  than  for  milk  production.  At  the 
same  time,  where  this  grain  is  available  it  may  be 
fed  to  advantage  as  part  of  the  grain  ration,  tak- 
ing the  place  of  part  of  the  corn,  barley  or  oats. 
When  fed  in  large  ([uantities  it  is  supposed  to 
injure  the  quality  of  the  butter.  Buckwheat  bran, 
the  hull  of  the  grain,  is  practically  worthless  for 
feeding  cows,  but  buckwheat  middlings,  or  that 
portion  inmiediately  within  the  hull,  has  been 
found  to  be  equal  to  a  mixture  of  equal  parts  corn 
and  bran,  when  fed  as  part  of  a  balanced  ration. 
The  middlings,  however,  are  not  particularly 
relished  by  the  cattle,  and  if  fed  in  too  large 
quantities  have  the  same  effect  on  the  butter  as 
the  bjickwheat  itself. 

Rye  i-'-This  is  probably  the  most  unsa'isfactory 
of  all  farni-grown  grains  for  milk  production.   It 
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is  not  much  relished  by  the  cattle ;  it  tends  to  pro- 
duce  a  liard,  dry  butter,  and  is  a  more  frequent 
cause  of  digestive  troubles  than  any  other  of  the 
cereals.  Neither  has  it  the  feeding  value  of  the 
other  grains.  However,  if  available  at  a  low  price, 
it  might  help  to  cheapen  the  ration,  by  partially 
replacing  some  of  the  other  grains. 

Emmer :— The  South  Dakota  Experiment  Sta- 
tion reports  that  emmer  is  12  to  15  per  cent,  less 
efficient  for  the  production  of  milk  than  either 
barley  or  corn  meal.  This  grain  appears  to  have 
no  injurious  effect  on  the  product  of  the  dairy  or 
the  health  of  the  animals,  and  as  it  is  bulky  in 
nature  can  be  fed  with  safety  as  part  of  a  ration. 

Various  By-Products  and  Concentrates. 


r,-^-: 


Bran :— This  is  the  best  known  and  most  widely 
used  of  all  by-products,  for  milk  production.  In 
addition  to  supplying  a  large  amount  of  protein 
and  ash,  it  is  miPdly  laxative  in  its  nature,  it  is 
light  and  open  in  its  character,  and  may  be  fed  in 
any  amount  with  safety,  either  alone  or  in  com- 
bination Avitli  other  grains,  to  dairy  cattle  of  any 
age  and  condition.  Bran  is  about  equal  in  value 
for  milk  production  to  a  like  weight  of  oats  and 
barley,  and  is  only  slightly  behind  oats  alone.  It 
is  especially  valuable  to  feed  with  rich  carbohyd- 
rate grains,  such  as  corn,  rye  and  barley.  On  ac- 
count of  its  beneficial  effect  on  the  digestive  sys- 
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tern,  it  is  particularly  valuable  for  cows  just  be- 
fore and  after  calving;  as  part  of  the  heavy  grain 
ration  necessary  to  heavy  milking  cows  on  test; 
and  to  growing  animals.  Although  becoming  high 
in  price,  this  feed  will  occupy  first  place  for  some 
time  to  come  as  the  most  important  concentrate  in 
milk  production  and  in  rearing  dairy  animals. 

Middlings  or  Shorts :— This  feed  is  a  little  rich- 
er than  bran  in  most  of  the  valuable  nutrients, 
but  its  heavy,  sticky  texture,  detracts  consider- 
ably from  its  value  as  a  feed,  when  fed  in  large 
quantities.  It  is  not  valuable  therefore,  for  giving 
bulk  and  openness  to  a  grain  ration.  However, 
when  it  can  be  purchased  at  about  the  price  of 
bran  it  will  yield  good  returns  when  fed  as  part  of 
the  meal,  with  oats  or  barley.  There  is  quite  a 
variation  in  the  various  grades  of  middlings,  some 
of  them  being  principally  finely-ground  bran 
adulterated  with  mill  sw^eepings  and  dust.  This  is 
of  less  value  than  bran  for  feeding  purposes. 
Good  Avheat  middlings,  or  shorts,  are  fine  and 
flour-like  in  texture  and  lighter  colored  than  bran. 
They  are  not  so  suitable  for  feeding  calves  as 
bran,  on  accunt  of  their  stiekv  nature. 

Dried  Brewers'  Grains :— These  grains  are 
largely  the  residue  from  barley,  after  the  re- 
moval of  the  soluble  sugars  and  starch,  for  the 
manufacture  of  malt  liquors.  They  contain  nearly 
twice  as  much  protein  as  wheat  bran,  but  are  lack- 
ing in  the  valuable  carbohydrates  such  as  sugars 
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and  starch.  The  carbohydrates  found  in  this  feed 
are  of  the  more  indigestible  kind,  such  as  woody 
fibre,  etc.  On  account  of  their  higli  protein  con- 
tent, the  grains  are  especially  valuable  for  milk 
production.  The  Ontario  Agricultural  College 
found  dried  brewers'  grains  slightly  superior  to 
an  equal  weight  of  bran,  for  miik  production.  The 
Vermont  Experiment  Station  reports  that  dried 
brewers'  grains  and  bran  are  equal  to  a  mixture 
of  cottonseed  meal,  linseed  meal  and  wheat  bran. 
On  account  of  the  great  amount  of  fibre,  how- 
ever, they  are  not  quite  as  satisfactory  as  bran, 
when  fed  as  the  larger  part,  or  the  whole,  of  the 
grain  ration.  They  are,  however,  very  palatable 
and  much  liked  by  the  cows  and,  on  account  of 
their  dryness  and  bulky  nature,  are  valuable  to 
lighten  up  a  heavy  meal  ration.  They  may  also 
be  stored  for  a  long  period,  in  large  quantities, 
without  spoiling. 

Wet  Brewers'  Grains: — These  grains  have  a 
high  value  for  milk  production,  if  fed  when  fresh. 
On  account  of  the  great  amount  of  water  con- 
tained, they  must  of  necessity  be  used  almost  en- 
tirely within  easy  hauling  distance  of  the  brewer- 
ies. About  25  pounds  per  day,  per  cow,  can  be 
fed,  if  the  an'mals  have  a  good  supply  of  dry  hay, 
little  other  grain  being  necessary.  They  decay 
and  become  so  foul,  however,  in  a  few  days  that 
feeding  should  be  done  only  in  concrete  or  other 
water-tight  mangers,  and  should  never  be  stored 
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for  more  than  a  wook  at  the  very  most.  The 
odours  arising  from  spoiling  grains  are  the  fre- 
quent cause  of  bad  flavours  in  milk  and  butter. 

Distillers'  Grains: — In  this  country  this  feed  is 
largely  derived  from  rye.  They  are  bulky  as  wheat 
bran,  contain  about  as  much  fibre,  but  are  richer  in 
digestible  protein  and  in  fat.  They  are  not  as 
palatable,  and  on  account  of  a  sour  taste  and  smell 
it  is  quite  difficult  to  get  cows  accustomed  to  eat 
them  in  large  quantities.  Both  the  Massachusetts 
and  Vermont  Stations  report  that  when  mixed 
with  equal  amounts  of  bran  they  produce  about 
six  per  cent,  more  milk  than  an  equal  amount  of 
gluten  feed,  and  that  when  fed  alone  they  pro- 
duced 12  per  cent,  more  milk  and  fat  than  an  equal 
amount  of  corn  meal  and  bran,  and  nearly  as  much 
milk  as  a  mixture  of  cottonseed  meal  and  bran. 
They  are  worth  slightly  more  than  dried  brewers' 
grains,  but  not  bei-.;'  acceptable  to  many  cows, 
detracts  conKl;l:r;!|)]y  from  their  feeding  value. 
They  are  largeK  use  I  in  tiie  make  up  of  many  of 
the  patent  dairy  feeds,  jnd  alro  to  some  extent  by 
the  feeders  of  hig!'  rvcvr'.'  cows,  as  a  cheap 
source  of  protein  and  lo  add  vr  vA-ty  to  the  rations, 
a  valuable  consideration  in  such  a  lino  nf  work. 

Malt  Sprouts: — Though  '-oc  commOi'ily  used, 
malt  sprouts  may  be  fed  in  iimited  amounts,  if 
purchased  at  a  reasonable  pn^e.  The  Mass- 
achusetts Station  reports  that  they  are  equal  to 
about  75  per  cent,  the  same  weight  of  gluten  feed, 
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when  fed  to  milk  cows  as  part  of  their  grain  ra- 
tion. Great  difficulty  is  often  experienced  in  get- 
ting cows  to  eat  them,  on  account  of  a  bitter  taste, 
and  wlien  fed  in  large  quantities  they  impart  a 
bitter  flavour  to  the  milk.  As  they  absorb  a  large 
amount  of  water  tiiey  should  always  be  soaked 
before  feeding.  As  a  ruh',  the  dairyman  would  not 
be  justified  in  feeding  them  unless  they  could  be 
procured  at  less  than  three-quarters  the  price  of 
bran  and  oats. 

Bucliwheat  Middlings'. — If  of  a  good  quality 
and  containing  very  little  buckwlieat  bran  or  liulls, 
these  middlings  are  a  valuable  milk  producer.  The 
Vermont  Station  finds  that  they  produce  8  to  11 
per  cent,  more  milk  than  an  equal  weight  of  corn- 
meal  and  bran.  As  cows  do  not  relish  them  when 
fed  in  large  allowances,  they  should  form  only 
part  of  the  grain  ration,  with  bran,  oats  or 
brewers'  grains  to  lighten  them  up.  Fed  in  this 
way  they  have  no  injurious  effect  on  the  quality 
of  the  milk  or  butter.  In  purchasing  this  feed  care 
must  be  exercised  to  procure  bright,  floury  qual- 
ity, as  they  are  commonly  adulterated  with  buck- 
wheat bran  or  hulls  which,  on  account  of  their 
woody  nature,  have  practically  no  feeding  value. 

Gluten  Feed: — The  best  knowTi  by-product  of 
corn  in  this  country  is  gluten  feed,  which  is  a  by- 
product from  the  manufacture  of  starch  from 
corn.  It  contains  all  that  is  loft  of  the  corn  after 
the  starch  is  removed,  except  the  germ.     High- 
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grade  gluten  feed  is  a  very  valuable  product,  con- 
taining a  high  percentage  of  pmtoin  and  only  a 
moderate  amount  of  fibre.  The  low  grade  gluten 
feed  is  not  worth  so  much  by  a  good  deal,  and 
buyers  should  be  on  the  watch  in  this  connection, 
and  should  see  to  it  that  a  satisfactory  guarantee 
as  to  composition  accompanies  the  feed.  Gluten 
feed  is  especially  valuable  for  dairy  cows  in  milk, 
being  usually  a  cheap  source  of  protein  and 
reasonably  light  and  bulky.  The  Vermont  Station 
finds  gluten  feed  produced  15  per  cent,  more  milk 
and  butter  than  an  equal  weight  of  cornmeal  and 
bran.  As  a  source  of  protein,  the  high  grade  feed 
is  worth  20  per  cent,  more  per  ton  than  bran,  but 
as  it  is  not  so  laxative  in  its  nature,  it  is  most 
valuable  in  forming  part  of  the  ration  mixed  with 
bran.  There  is  occasionally  sold,  in  this  country, 
Continental  gluten  feed,  which  is  a  by-product  in 
the  distillation  of  alcohol  from  corn.  This  feed 
has  nearly  the  same  feeding  value  as  gluten  feed, 
but  it  is  not  quite  so  well  relished  by  cows,  so  it 
cannot  be  profitably  fed  in  large  quantities. 

Gluten  Meal: — This  feed  is  seldom  sold  in  this 
country.  It  consists  entirely  of  the  gluten  of  corn 
without  the  admixture  of  corn  bran,  as  is  found 
in  gluten  feed.  This  meal  is  lieavy  in  its  nature, 
but  as  part  of  the  grain  ration  it  is  almost  equal 
to  oil  cake  in  its  ability  to  produce  milk. 

ColiuHseed  Meal: — Of  all  eonr-entrates  high 
grade  cottonseed  meal  is  the  cheapest  source  of 
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higlily  digestible  protein,  and  is  tlioreforo,  one  of 
the  best  stimulants  of  milk  production  yet  known. 
Regarding  cottonseed  meal  it  must  be  remember- 
ed that  it  is  valuable  for  a  specific  purpose,  and 
that  is  for  increasing  the  protein  content  of  a 
ration.     Cottonseed  meal  is  not  suitable  for  all 
classes  of  stock,  and  for  any  class  of  stock  it 
should  be  used  in  moderation.    Dairy  cows  or  fat- 
tening cattle  will  take  two  pounds  per  day,  per 
head,  without  any  injury.   It  is  true  this  quantity 
is  often  exceeded,  but  when  a  person  is  feeding 
three  pounds  or  more  rf  cottonseed  meal  to  a  cow 
per  day  he  is  venturing  on  dangerous  ground.  For 
calves  and  pigs,  cottonseed  nioal  had  better  not 
be  used  at  all.    It  is  true  these  animals  may  be 
fed  very  small  amounts  in  their  ration,  but  in  this 
country  we  do  not  need  to  use  it,  and  hence  it  is 
not  worth  while  running  risks.     The  danger  in 
cottonseed  meal  lies  in  its  highly  constipating 
nature.    For  this  reason  it  is  usually  unwise  to 
feed  it  except  where  considerable  quantities  of 
silage  or  roots  are  found  in  the  ration,  or  in  com- 
bination with   some   other   laxative   concentrate 
such  as  oilcake  or  wheat  bran.    With  feeds  of  this 
kind  it  has  been  fully  demonstrated  by  experience 
and  feeding  trials  that  good  cottonseed  meal  will 
displace  t\vice  its  weight  in  wheat  bran,  or  dried 
brewers'  grains,  with  equally  good  returns  in  the 
pail.    In  general,  to  form  part  of  a  ration,  the 
farmer  is  justified  in  paying  from  60  to  75  per 
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cent,  more  per  ton  for  cottonseed  meal  than  for 
bran,  oats  or  dried  brewers'  <2^rains.  Cottonseed 
meal  is  not,  by  any  means,  a  constant  term.  That 
is  to  say  there  are  nnmeroiis  grades  of  cottonseed 
meal  on  the  market.  In  the  cold  pressed  cotton- 
seed cake  and  in  cottonseed  feed  the  percentage  of 
fibre  is  nearly  as  high  as  the  percentage  of  pro- 
tein. A  good  brand  of  cottonseed  meal  containing 
40  per  cent,  or  more  of  protein  is  worth  twice  as 
much  per  ton  as  cold  pressed  cottonseed  cake  or 
cottonseed  feed.  In  fact,  the  two  last  mentioned 
grades  of  feed  are  not  worth  a  great  deal  more 
per  ton  than  Avheat  bran.  It  is  true  they  contain 
much  more  protein  and  fat,  but  their  percentage  of 
fibre  is  so  high  that  it  cuts  down  their  value  very 
materially.  Those  who  are  buying  cottonseed 
meal  should  pay  careful  attention  to  the  percent- 
age of  protein  and  of  fibre,  and  not  be  misled  into 
thinking  that  because  the  feed  in  question  has  a 
fairly  high  percentage  of  protein  it  is  necessarily 
a  valuable  feed.  It  may  have  so  much  fibre  that 
its  feeding  value  is  seriously  reduced.  Cottonseed 
hulls  are  but  little  better  than  worthless  as  a  con- 
centrate feeding  stuff. 

Flaxseed: — Flaxseed,  at  present,  is  so  high  in 
price  that  it  is  not  used  to  any  extent  for  feeding 
purposes.  In  some  cases  where  it  is  grown  at 
home  small  amounts  are  used.  It  will  be  noted 
that  flaxseed  is  extremely  high  in  fat  as  well  as 
fairly  high  in  protein.    The  fat  is  extracted,  giv- 
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inR  us  Imseed  oil,  and  the  residne  is  kno^m  as 
l.ns.ed  meal  or  oilcake.  On  acoonnt  of  the  W"h 
peroentnse  of  fat,  flaxseed  is  most  common W  nlf^ 
n  feedmg  sk,m^milk  calves,  as  a  substitute  for 
he  butter  fat.  For  this  purpose  it  is  better  boi  ed 
to  a  jelly  hke  consistency  and  mixed  with  skim 

™  in   th/fl  "^  'f""'-    ^^"  ''^^'"'  «>•«  ^"tins 

orT^nnd  fn  /t'  .7^  *"  ''"  ^""^  ^'"'"  ''•■<>1^ 
IT  irronnd  m  a  tight  manger 

Oil  Cake,  Oil  Meal,  or  Linseed  .1/™;  :_These 
three  names  apply  to  the  same  product.    This  by 
product  of  flaxseed  contains  a  big  percentage  of 
protem  and  a  fair  amount  of  fat.  Ks  not  ^on 

meal,  but  it  does  not  possess  any  of  the  daneerono 
proper  ,es  of  cottonseed  meal,  and  when  fed  ?o 
stock  ,ts    ends  to  bring  about  a  general  thrift^ 

teeclers  prefer  Imseed  meal  to  cottonseed  meal 

hough  .t  IS  lower  in  protein.   As  a  source  of  pro 

te.n  for  dairy  cows  cottonseed  meal  is  more  eco^ 

meal  can  be  fed  to  any  class  of  animals,  and  tend., 
to  promote  thrift,  that  we  can  .iustify  pa^^'"!' 
mneh  per  ton  for  this  product  as  for  hTgh  clss 
cottonseed  meal.    It  is  useful  for  increasTng  the 

catt  :Tow  •       ™.'r  "'  ^"™«  P'«^'  calves,  da  ry 
cattle  low  .n  condition,  and  for  cows  .iust  previous 
to  and  immediately  after  calving.    It  is  a^rev 
tens, vely  used  in  fitting  animals  for  sh-^t  and  f '; 
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the  sale  ring,  as  its  iiso  tends  to  produce  niellcw- 
ness  of  hair  and  hide  ;^iid  Moneral  evidence  of 
thrift.  For  feeding-  to  young  growing  animals  in 
small  quantities,  with  oats,  corn,  or  bran,  it  is 
unsurpassed.  As  a  stimulator  of  milk  (low  it  is 
not  quite  equal  to  cottonseed  meal,  but  on  ae- 
couiil  of  its  wide  use  as  much  mav  be  pai<l  r.i-  it 
as  cottonseed  meal. 

Dried  Beet  Pulp  .-—This  feed  is  a  by-product  in 
the  manufacture  of  sugar  from  beets.  It  is  rather 
high  in  fibre,  though  containing  a  fair  amonnt  of 
protein.  When  thoroughly  soaked  with  water 
it  provides  a  succulent  food,  when  roots  or  sil- 
age are  lacking.  It  is  worth  about  two-thirds  as 
much  per  ton  as  wheat  bran. 

Molasses  Feeds -.—There  is  a  wide  range  of 
these  sold,  both  as  to  name  and  as  to  quality.  They 
consist  of  various  products,  some  high  class,  such 
as  cottonseed  meal,  many  other  of  very  low  grade, 
such  as  oat  hulls,  cottonseed  hulls,  and  mill 
screenings,  combined  with  molasses.  Many  of 
them  c'  '^ain  a  very  large  amount  of  foul  weed 
seeds,  a.^.i  most  of  them  are  sold  at  prices  away 
above  their  actual  value  for  feeding  purposes. 
Some  of  the  better  quality  brands  have  a  useful 
tonic  value  if  fed  in  small  quantities,  and  they  are 
often  used  for  this  purpose  in  feeding  for  high 
records.  In  general,  the  average  dairyman  \s 
wise  in  leaving  these  feeds  entirely  alone  unless 

(F) 


70 


THE  DAIKY  FA  KM 


he  is  in  h  position  to  judge  of  the  merits  of  the 
different  kinds. 


Dry  Roughages 

Red  Clover  Tlay :— On  account  of  its  general 
use,  this  forage  can  be  considered  tlie  most  im- 
portant of  the  crops  fed  in  the  dry  rough  state 
for  milk  production.   For  a  bulky  feed  it  contains 
a  high  percentage  of  digestible  protein.    It  can 
be  profitably  fed  to  dairy  stock  of  all  ages,  from 
calves  to  cows  in  full  flow  of  milk.    Liberal  feed- 
ing of  red  clover  hay  will  allow  of  the  reduction  in 
the  amount  of  the  e(  icentrated  feed  in  providing 
a  well  balanced  ration.    The  substitution  of  clover 
hay  for  timothy,  blue  grass  hay,  or  other  grasses, 
will  effect  a  savin-  in  the  amount  of  meal  fed  to 
produce  a  given  amount  of  milk.     For  raising 
young  stock,   red  clover   hay   provides   a  well- 
balanced  ration  in  itself.    The  quality  of  clover 
hay  depends  largely  on  the  condition  in  which  It 
is  stored.    If  cut  in  full  bloom,  and  well  saved 
M'ithout  being  rained  on,  or  bleached  from  over- 
exposure to  the  sun,  it  is  twice  as  valuable  as  that 
cut  when  ripo  and  dry,  or  unduly  exposed  to  rain 
and  sun.    The  thicker  the  stand  of  clover  on  the 
ground  the  finer  will  be  the  growth  and  also  the 
feeding  quality. 

Alsihe  Clover:— Of  much  ^he  same  composition 
as  red  clover,  it  would  be  of  equal  value  for  milk 
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production  except  that  it  is  not  so  palatable  and 
acceptable  to  the  cows.  As  it  does  well  on  damp 
soil  and  lasts  longer  on  the  ground  than  red  clover, 
It  IS  usually  wise  to  include  a  couple  of  pounds  of 
nlsike  111  the  grass  seed  mixture  of  all  Ontario 
farms.  Tlireshed  clover  hay  .)f  both  kinds  has 
very  little  more  feeding  value  than  barlev  or 
wheat  straw,  for  milk  cows. 

Crimson  6Vorer:-Tl,is   plant   is   grown   very 
little  as  a  hay  crop  in  this  country.    AVhoiv  ..-rown 
care  must  be  taken  to  cut  it  before  anv  of  (he  bios' 
sonis  commence  to  die,  because  the  sinpll  barbed 
hairs  on  the  blossoms  and  stems  become  very  hard 
and  wiry  when  ripe  and  are  liable  to  mat  together 
in    the    stomach    and    cause    serious    digestive 
troubles.    Crimson  clover  has  a  verv  early  spring 
growth  and  is  valuabh^  as  a  r>asture  or  soilin- 
crop  at  this  period.  " 

Mammoth    Clover :~0n    account    of    its    rank 
coarse  growth,  and  late  maturing,  this  feed  has 
by  no  means  as  high  value  as  red  or  alsike  clover 
It  thrives  well  on  poor  and  light  soils  but  yields 
only  one  cutting  per  year. 

/Alfalfa  Ha,  .--Good  alfalfa  hay  is  bevond  doubt 
the  best  roughage  for  milk  production."  It  is  verv 
rich  m  available  protein  and  of  high  palatability 
In  composition  it  compares  very  favorably  ^vdth 
bran,  but  having  a  higher  percentage  of  fibre 
which  affects  the  digestibility  of  the  otlier  con- 
stituents, one  is  hardly  justified  in  sa-.  in^-  that  it 
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is  equal  to  bran  in  prodiicinj^  milk.  It  lias  been 
thoroiipjbly  proven  that  ^""^1  alfalfa  bay  can  ro- 
plaro  with  profit  a  considerable  part  <>{'  the  con- 
centrate or  grain  allowance  in  any  ration  not  con- 
taining alfalfa.  The,  Ohio  Station  found  tbat 
twelve  pounds  of  alfalfa,  when  fed  with  corn  sil- 
age and  six  pounds  of  corinneal,  per  day,  pro- 
duced as  much  milk  as  six  pounds  of  corn  stover 
and  nine  and  a  hr.lf  pounds  of  a  rich  texture  of 
cottonseed  meal,  bran,  and  corn  meal.  The  New 
Jersey  Station  found  that  14  pounds  of  alfalfa 
replaced  Si/o  pounds  of  wheat  bran,  dried  brewers' 
grains  and  cottonseed  meal,  7  pounds  of  corn 
stover  and  5  pounds  of  corn  silage,  with  almost 
equally  good  results  in  milk  and  fat.  In  experi- 
ments made  in  feeding  of  alfalfa  hay  in  place  of 
grain  or  concentrates  it  has  been  generally  found 
that  M'ith  cows  of  only  moderate  production,  milk 
can  be  produced  very  cheaply  Avhere  alfalfa  hay 
is  plentiful.  It  was  noted,  however,  that  the 
animals  did  not  maintain  the  highest  degree  of 
health,  due  possibly  to  the  non-supply  of  high 
digestible  carbohydrates  and  the  high  percentage 
of  fibre.  With  heavy  milking  herds  it  has  been 
proved  that  larger  and  cheaper  production  and 
better  health  is  maintained  by  the  feeding  of  some 
concentrates  in  addition  to  the  alfalfa.  Ir  de- 
ciding just  how  far  to  go  alor  the  line  of  alfalfa 
feeding,  the  farmer  must  take  into  account  the 
productivity  of  his  cows  and  the  price  of  alfalfa 
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liay  as  c'()ini)are(l  with  piotoin-rich  eoncontrates 
Alfalfa  is  also  especially  valuable  for  young  dairy 
stock  and  dry  cows.  It  should,  however,  be  har- 
vested just  as  it  is  conunencinf;-  to  bloom,  to  pro- 
duce the  best  quality  of  hay.  The  second  cutting 
in  this  country  is  usually  of  a  little  better  quality 
than  the  first,  most  likely  on  account  of  generally 
better  weather  for  curing  at  that  time,  and  also  to 
some  extent  on  account  of  the  more  fine  and  leafy 
nature  of  its  growth.  Although  alfalfa  has  not 
all  the  magic  properties  sometimes  ascribed  to  it, 
the  dairyman  who  can  grow  it  successfully,  or 
buy  it  cheaply,  has  at  his  command  the  best 
roughage  for  his  purpose. 

Siveet  Clover:— Wh'xie  sweet  clover  when  cut 
early  is  a  valuable  roughage  for  milk  productioFi 
and  as  a  pasture  crop.    As  a  dry  feed  it  is  not 
quite  so  palatable  as  alfalfa  or' red  clover,  on 
account  of  a  slight  bitter  taste,  but  cnttle  can  be 
easily  accustomed  to  its  use.  This  crop  will  thrive 
well  on  poor  soils.    The  yellow  variety  is  neither 
as  prolific  nor  as  acceptable  to  anin'ials  as  the 
white,  and  its  growth  is  not  to  be  strongly  advised. 
As  ^  pasture  crop,  sweet  clover  is  proving  to  be 
especially  valuable  and  it  is  believed  by  many 
well  informed  observers  that  this  plant  will  solve 
the  problem  of  midsummer  pasture  in  Eastern 
Canada.    Dry  hot  spells  affect  this  crop  less  than 
any  other  crop  used  for  pasture  purposes  and  it 
is  not  unusual  to  see  sweet  clover  pastures  sup- 
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porting  nonrly  ono  cow  to  the  aero  in  the  middle  of 
siinunor  in  Ontario. 

Pea  and  Oat  //«//:— This  is  a  variety  of  hny 
\sli()se  lii<>li  staiKhird  of  vahie  is  not  generally 
recognized.  It  is  rich  in  protein  and  very  inueh 
relislied  by  stoek.  Where  el  )ver  meadow?  have 
failed  to  come  through  the  winter  safely  the 
growing  of  this  hay  is  strongly  to  he  advised,  as 
it  will  greatly  assist  in  prov.ding  a  large  amount 
of  cheap  sueeulent  roughage  for  winter  feeding. 
It  should  he  eut  when  the  peas  are  in  full  bloom 
and  the  oats  in  the  milk  stage. 

Timothy  :~~Thh  widely  known  hay  has  not 
equal  value  with  the  clovers  for  the  feeding  of 
cows  in  milk.  However,  on  account  of  its  pala- 
tability,  the  relish  with  which  nil  stock  consume 
it  and  its  prevalence,  it  is  valuable  for  calves 
and  young  stock  generally.  It  is  rather  low  in 
protein  to  stimulate  milk  flow,  but  it  contains  a 
large  proportion  of  digestible  carbohydrates.  Its 
use,  theretVne,  in  a  ration  entails  the  addition  of 
some  protein-rich  concentrate,  such  as  oil  meal, 
to  balance  it  properly. 

Canadian  Bine  Grass:— T\\\&  hay  is  plentiful  in 
some  parts  of  Ontario,  and  is  a  valuable  feed  for 
growing  and  fattening  stock,  and  as  a  milk  pro- 
ducer, is  somewhat  superior  to  timothy.  It  is 
valuable  as  a  nutritious  early  pasture  that  stands 
drought  reasonably  well,  but  as  a  hay  crop  it 
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'lot's  n„t   yioM   hoavily  an,,  i^wro   is  usunllv  no 
altornmtli. 

Ke.ituchi  nine  Gniss -—As  a  liav  (Top  Kci - 
tucky  IJlue  is  about  equal  to  Canadian  Blue  for 
foodincr  pr.rposc.s.  As  a  pasture  ^M-ass  it  is  one 
ot  tlio  very  host,  espocially  early  in  the  season. 
It  should  be  included  in  every  permanent  pasture 
mixture  on  account  of  its  dense  early  growth. 

l/,//e^:— The  different  varieties  o>  millet  and 
ilungarian   grass   are    gro'.vn    usually   as    catch 
crops,  where,  on  account  jf  adverse  conditions,  it 
IS  impracticable  to  grow  other  crops.   When  sown 
tiiickly  so  that  the  growth  is  not  too  coarse,  and 
cut  a  little  on  the  green  side,  millet  makes  a 
valuable  hay  that  ranks  just  a  little  better  than 
timothy  for  milk  production  and  for  young  and 
dry  stock.    Millet,  on  account  of  its  rapid  growth 
IS  a  valuable  soiling  crop  to  cut  green  for  sup- 
plementmg  dry  pastures,  as  it  can  be  sown  late 
enough  to  reach  its  greatest  growth  during  the 
month  of  August  when  pastures  are  poorest,  when 
clover,  peas,  and  oats  have  become  too  mature 
and  corn  has  not  yet  reached  sufficient  maturity 
to  be  profitably  fed. 

Straiv  ami  CJuif-.-The  noticeable  feature  of 
the  composition  of  straw  is  t  le  extremely  high 
percentage  of  fibre.  As  a  result,  when  we  feed 
animals  largely  upon  straw  they  have  to  handle 
a  very  large  amount  of  what  may  bo  called  inert 
or  comparatively  useless  material.    While  this  is 
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true,  it  is  also  trim  that  straw  may  bo  iisod  ns  part 
of  tho  ])iilky  ration  to  ^ood  a<lvanta^(',  when  other 
bulky  fodders  arc  scarce  or  v<'i"y  hij^li  in  price.  It 
must  Itc  roiiicinbcrcd  that  if  straw  is  used  in  the 
rati(»n  oi  dairy  cows  in  milk  it  will  be  necessary 
to  feed  a  good  deal  more  meal  than  when  hay  is 
fed,  so  tluit  sometimes  what  we  may  gain  in  sav- 
ing hay  may  be  nioic  than  lost  through  the  extra 
amount  of  concentrates  used.  Fcr  store  cattle 
or  dry  cows,  straw  can  Im'  used  to  much  better 
advantage  than  for  cows  which  are  milking  or 
catth'  which  are  being  fattened. 

Of  tlio  different  kinds  of  straw  buckwheat  sup- 
plies the  most  protein,  but  is  so  extremely  high 
in  fibre  that  it  is  seldom  regarded  as  a  satisfac- 
tory feed  for  stock,  except  in  extreme  cases. 
Everything  considered,  oat  straw  is  the  ni'^st 
satisfactory  for  all  classes  of  stock. 

Barley  straw  is  practically  equal  to  oat  straw 
so  far  as  composition  is  concerned,  but  barley 
straw  is  not  so  palatable  as  cat  straw  and  the 
awns  or  beards  of  the  barley  render  it  objection- 
able. 

AVheat  straw  and  rye  straw  are  both  rather  low 
in  feeding  value  and  should  not  be  used  for  feed 
if  oat  straw  's  available.  The  chaff  of  oat  and 
wheat  straw  has  a  mucli  higher  value  for  feed 
than  the  straw  itself  and  if  at  hand  in  any  quan- 
tity can  be  fed  with  a  considerable  saving  in  hay 
or  other  higii  class  roughage.     Pea  straw  has  a 
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vory  lii^h  I'ccdiii;;;  vnliu',  hut  coiniiiji;  from  the 
iiH)(liM-»  tlircshcr  it  is  usuullv  verv  dus.v,  which 
(h'tracts  from  its  |miataliility. 

Corn  Fodder: — Hccauso  of  the  hiiu^c  t«tnnage 
that  can  he  harvested  from  an  acri .  and  the  <'om- 
parative  ease  with  which  it  can  l)e  cured,  corn 
fo(hh'r  is  one  of  th<'  nios'  valuahh'  i'ou;j,hages  at 
the  cuniiiian<l  of  the  ('•  .ulian  fainier.  Wlien 
well  matured,  and  cut  and  cured  witli  the  ears  on 
tiie  stalks,  co.n  fo(hh'i'  has  a  vahie,  in  the  lat^ 
fall  and  early  winter,  e(|ual  to  timothy  hay  for 
iMilk  production,  and  the  prolitahle  j^ni.wing  of 
youMi;'  stock.  As  it  hecouK  s  diied  out  in  winter 
it  is  much  improved  by  cutting  a  few  days'  supply 
into  a  large  heap,  which,  on  account  of  the  heat 
generated,  spreads  the  moisture  through  the  dr 
butts,  leaves  and  cobs,  and  softens  up  those  part- 
so  they  are  more  readily  eaten  and  digested  than 
if  fed  whole.  In  the  feeding  of  uncut  fodder,  the 
butts  of  the  stalks  which  contain  valuable  ma- 
terial are  usually  left  uneaten.  While  for  prac- 
tically all  purposes  the  same  corn  put  in  the  silo 
would  give  better  results,  where  corn  is  grown  for 
fodder  it  is  advisable  to  plant  tnicker  than  where 
grown  for  silage.  The  thicker  soAving  will  pro- 
duce a  smaller  growth  of  stalk  and  more  leaves 
and  a  slightly  higher  tonnage  per  acre. 

The  Pennsylvania  Station  reports  thr  !:  corn 
fodder  is  nearly  equal,  pound  for  pound,  with 
timothy  hay  for  the  production  of  milk  and  fat 
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when  botli  were  fed  with  a  grain  ration  of  equal 
parts  oats  and  bran.  Tlie  Utah  Station  found 
that  corn  fodder  would  replace  nearly  half  the 
alfaxfa  in  a  ration  of  21  pounds  of  alfalfa  hay, 
with  bran  and  wheat  or  cornmeal,  producing 
practically  as  much  niilh  and  butter  fat. 

The  main  value  of  focMer  corn  lies  in  its  ability 
to  cheapen  a  ration  by  replacing  part  of  the  more 
high  priced  hay  v.ith  equal  results  in  milk  pro- 
duction and  growth.  It  must  not  be  forgotten  that 
corn  fodder  or  silage,  no  matter  liow  good,  will 
not  economically  replace  in  a  raH.on  the  entire 
amount  of  hay  or  other  high  class  roughage. 

Corn  Stover  :~Corn    Stover    consists    of    the 
cured  corn  stalks  after  the  removal  of  the  ears 
As  might  be  expected,  this  feed  has  not  as  high  a 
value  as  good  corn  fodder  which  contains  the 
ears.    The  fact  that  this  crop  is  usually  allowed 
to  mature  to  a  greater  extent  than  fodder  corn 
often  being  frozen  before  cutting,  detracts  also' 
irom  Us  feeding  value.    In  spite  of  these  condi- 
tions,   corn    stover   has   a   feeding   value    much 
greater  than  straw.    Henry  of  Wisconsin,  found 
that  one  ton  of  uncut  corn  stover  was  slightly 
superior  to  one-tliirci  of  a  ton  of  mixed  clover 
and  timothy  liay,  and  nearly  equal  to  one-third  of 
a  ton  of  clover  hay.    lie  also  found  that  cutting 
the   stover   increased   its  value,   as   less   of  the 
coarse  parts  of  the  stalks  was  wasted. 
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Corn  Silage:— This  feed  occupies  a  high  place 
in  tlie  feeding  of  dairy  cattle  in  Ontario  condi- 
tions. To  such  an  extent  is  this  so,  that  the 
writer  feels  confident  in  asserting  that  without 
corn  silage  dairying,  as  generally  conducted  in 
Ontario,  could  not,  at  present  prices  for  dairy 
products,  be  profitably  conducted.  The  great 
amount  of  actual  feeding  material  that  can  be 
raised  per  acre,  the  efficient  manner  in  which  the 
silo  stores  and  cures  the  feed,  the  convenience  of 
the  silo  for  feeding  at  all  times  of  the  year,  give 
silage  its  great  economic  value.  In  addition  it  is 
important  to  know  that  silage,  being  a  succulent 
food,  is  cooling  and  laxative  in  its  action,  helping 
greatly  to  keep  the  digestive  system  of  the  cow 
in  good  condition,  and  being  an  appetizer  it  helps 
the  animal  to  consume  larger  quantities  of  food 
than  she  otherwise  would.  These  are  important 
considerations,  especially  in  milk  production. 

Experiments  conducted  in  most  experiment  sta- 
tions in  Northern  United  States  and  Canada,  con- 
firm the  finding  that  for  milk  production  corn 
silage  is  worth  from  8  to  12  per  cent,  more  than 
an  equal  amount  of  dry  matter  in  good  corn  fod- 
der. The  Maine  and  Vermont  Stations  both  re- 
ported that  from  three  to  three  and  a  half  pounds 
of  silage  is  equal  to  a  pound  of  mixed  hay  in  re- 
placing part  of  the  hay  in  a  ration.  The  Utah 
Station  found  that  where  cows  were  getting  alf- 
alfa hay  and  grain   that  one-third  of  the  alf- 
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alfa  hay  could  be  replaced  by  silage  at  the  rate 
of  about  three  pounds  of  silage  to  one  pound  of 
alfalfa,  and  equal  production  of  milk  could  be 
maintained.    Tliis  also  gives  corn  silage  a  value 
per  ton  about  (nio-third  of  that  of  alfalfa  hay  in 
replacing  part  of  the  more  high-priced  roughage. 
Owing  to  its  lather  low  protein  content,  and  high 
water  content,  corn  silao-o  h  not  a  perfect  ration 
by  Itself,  its  main  usefulness  being  its  efficiency 
in  providing  a  bulky,  succulent,  appetizing  rough- 
age that  will  take  the  place,  at  a  lower  cost,  of 
part  of  the  more  costly  roughages,  such  as  clover, 
timothy  and  alfalfa. 

It  is  now  definitely  known  tliat  silage  from  well 
matured  corn  has  a  much  higher  feeding  value 
than   silage   from   green   immature   corn.     The 
writer  found,  at  the  Ontario  Agricultural  College, 
that,  for  milk  production,  silage  from  White  Cap 
Dent  Corn,  in  the  firm  dough  stage  was  worth 
nearly  $1.20  per  ton  more  than  corn  from  South- 
ern Sweet  on  which  the  ears  were  just  forming. 
As  there  was  a  difference  of  only  one-half  ton 
per  acre,  in  the  yield  of  silage,  this  was  a  clear 
demonstration  of  the  value  of  the  well  matured 
varieties  of  corn.    It  is  also  pretty  well  establish- 
ed that  reasonably  thick  planting  of  corn  for  en- 
silage, say  up  to  one-third  bushel  per  acre,  will 
produce  more  feed  of  nearly  equal  value,  than  will 
the  thin  planting  such  as  is  practised  where  corn 
is  grown  for  grain. 
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Oats,  Peas  and  Vetches  Silage : — Silap^e  from  a 
mixture  of  oats,  poas,  and  vetches  has  proven  of 
very  high  value,  in  tliose  localities  where  corn 
cannot  he  successfully  matured  for  silage.  This 
applies  particularly  to  the  New  Ontario  district. 
The  Nova  Scotia  Agricultural  College  reports 
very  highly  on  this  feed  and  considers  it  equal  in 
vakie  to  corn  silage  for  milk  production.  Al- 
though the  yield  per  acre  is  large,  it  does  not  quite 
equal  corn  in  this  respect,  and  on  that  account 
can  scarcely  be  recommended  for  general  use  in 
older  Ontario. 

Silage  from  other  Crops:  —  The  ensiling  of 
other  crops,  such  as  rye,  clover  or  alfalfa,  has 
been  attempted  with  varying  degrees  of  success. 
It  has  been  found  that  clover  and  alfalfa  deterior- 
ate greatly  in  feeding  value  during  the  ensiling 
process,  particularly  in  their  protein  constituent, 
nor  has  ensilage  from  these  crops  been  found  al- 
ways palatable  and  acceptable  to  cattle.  It  is 
fair  to  assume  that  these  crops  are  more  useful 
when  harvested  and  cured  in  the  usual  way. 

Eye  silage  has  been  tested  with  no  great  degree 
of  success,  both  at  Guelph  College  and  at  the 
Vermont  Expei-imental  Station. 

The  refuse  from  canning  factories,  such  as 
corn  husks  and  cobs,  and  the  green  straw  from 
peas,  can  be  ensiled  with  success,  and  have  been 
proven  most  satisfactory  for  dairy  cows,  but  on 
account   of   their   bulky   character   their  use   is 
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limited  to  the  districts  immediately  surrounding 
the  factories. 

Roots  .-—These  foods  belong  to  what  aro  known 
as  succulent  foods;  that  is  to  say,  all  the  members 
of  the  group  of  roots  contain  a  very  high  percent- 
age of  water.    Tlie  high  percentage  of  water  re- 
duces the  value  of  one  hundred  pounds  of  any  of 
these  foods,  but  the  solid  material  which  they 
furnish  is  usually  very  digestible  and  palatable. 
In  addition,  these  succulent  foods  tend  to  keep  the 
digestive  organs  of  the  animal  in  better  condition 
and  consequently  they  have  a  value  outside  of 
their  actual  feeding  value.    All  practical  feeders 
recognize  the  importance  of  succulent  foods  as  a 
means  of  keeping  animals  in  healthy,  thrifty  con- 
dition.   While  the  dry  matter  in  roots  is  some- 
what more  valuable  than  in  corn  silage,  on  account 
of  the  greater  amount  of  the  latter  that  can  be 
raised  from  the  same  land,  with  less  labor,  the 
production  of  milk  generally  speaking  is  not  so 
profitable  from  roots  as  from  silage.    However, 
it  is  safe  tj  say  that  the  addition  of  some  roots 
to  a  ration  for  cows  adds  much  to  its  palatability 
and  succulence,  and  allows  the  cutting  down  of 
the  concentrate  allowance  to  some  extent.     Gen- 
erally speaking,  mangels  are  the  most  satisfactory 
for  feeding  cows  in  milk.    Their  actual  feeding 
value  is  no  greater  than  turnips,  but  they  have 
not  the  same  bad  influence  on  the  taste  of  the  milk 
that  is  attributed  to  turnips.    When  hav  is  scarce, 
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or  liigh  priced,  mangels  or  turnips  are  nsoful  for 
mixing  with  cut  straw,  to  add  palatability  and  to 
increase  the  consumption  of  the  straw.  In  this 
way  the  amount  of  diy  matter  needed  in  the  ra- 
tion can  be  provided  at  a  smaller  cost  than  if 
necessary  to  feed  large  quantitios  of  hay. 

For  feeding  cows  on  official  test,  roots  have  an 
especially  beneficial  action.  Their  laxative,  suc- 
culent nature,  and  their  ability  to  whet  the  ap- 
petite to  the  consumption  of  heavy  rations,  lend 
them  a  very  high  value  for  this  purpose. 

Potatoes :— This  crop  is  nearly  always  too  high 
priced  for  feeding  catue.  In  addition,  when  fed 
in  large  quantity  'liey  have  an  injurious  effect  on 
the  flavor  of  mJk  and  texture  of  butter.  They 
are  occasionally  useful  in  feeding  to  sick  cows, 
as  they  are  sometimes  readily  eaten  when  every- 
thing else  is  refused. 


Preparation  of  Foods 


It  is  often  interesting  to  know  to  what  extent 
such  preparation  of  feeds  as  grinding  or  rolling 
grain,  cutting  straw  or  hay,  cutting  or  pulping 
roots,  soaking  or  cooking  the  various  feed-stuffs, 
can  be  profitably  carried  on.  In  the  first  place, 
these  operations  demand  the  expenditure  of  labor 
and  power,  and  the  use  of  increased  equipment. 
All  of  these  commodities  are  expensive  now-a- 
days,  so  that  there  is  required  a  much  increased 
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feeding  value  in  feed  being  so  prepared 'to  justify 
•ic  mcreased  exponditiiro.    For  feeding  cows,  the 
hard  britt  e  nature  of  most  of  our  grains,  and 
the  tough  leatliery  hulls  on  the  others  practically 
deiuand  the  grinding  and  chopping  of  such   to 
increase  palatability  and  ease  of  digestion,  and 
also  to  reduce  to  a  minimum  the  amount  that  is 
liable  to  pass  through  the  system  undigested.  The 
only  noteworthy  exception  to  the  above  is  the 
feeding  of  oats  to  calves.     The  calf  has  a  won- 
derfully eflficient  system  of  mastication  that  can 
quite  readily  handle  the  tough  oat  hull  and  hard 
oat  kernel. 

Th .  practice  of  cutting  hay  has  very  little  justi- 
fication, unless  it  be  of  poor  quality  and  its  de- 
sired to  mix  it  with  silage  or  roots  to  increase  its 
consumption.  The  cutting  of  hay  makes  it  dusty 
and  therefore  less  acceptable  to  the  cows,  which 
fact  is  quite  evident  to  all  who  have  seen  the  en- 
joyment with  which  cows  always  consume  good 
long  clover  or  alfalfa  ha,.  Cutting  detracts  from 
Its  feeding  value,  and  adds  to  the  cost  of  feeding 
operations.  ° 

Wliere  only  a  limited  amount  of  straw  is  being 
fed,  there  is  little  necessity  of  incurring  the  ex- 
pense of  cutting,  l)ut  where  it  is  necessary  to  feed 
a  large  amount,  greater  consumption' of  this 
roughage  can  be  accomplished  by  cutting  and  mix- 
ing with  roots  or  silage,  or  both.  If  this  mixture 
be  allowed  to  stand  in  the  pile  to  heat  for  a  few 
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days,  the  straw  portion  is  made  more  palatable. 

The  rutting  of  dry  corn  fodder,  as  has  been  pre- 
viously nientiohod,  has  muoli  to  commend  it,  in 
increasing  the  si:eculence  of  the  harder,  drier 
parts  of  the  leaf  and  stalk. 

The  mixing  of  the  various  feeds  that  make  up 
the  concentrate  mixture  is  a  valuable  labor  and 
time  saving  operation,  and  enables  the  feeder  to 
serve  out  rations  that  are  uniform  in  composition 
from  day  to  day. 

The  soaking  or  slopping  of  feeds  adds  usually 
no  value  to  the  digostibiliiy  or  feeding  value 
thereof.  In  the  case  ,.f  dried  beet  pulp,  or  malt 
sprouts,  which  swell  enormously  in  the  water 
soaking  before  feeding  will  help  to  avoid  digestive 
troubles.  In  the  case  of  a  sick  cow  a  bran  mash  of 
warm  slop  is  often  of  value,  but  beyond  these 
instances  the  soaking  of  feed  is  a  waste  of  time 

The  cooking  of  feed,  likewise,  has  no  value  in  a 
dairy  stable,  unless  it  be  the  boiling  of  flaxseed 
for  calf  fecc'ng. 
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Chapter  VUI 

THE  MILKING  HERD-CARE  AND 
MANAGEMENT 

The  Milking  Herd  in  Summer-In  AVinter-the 

Cow  AT  Calving  Time  —  Milking — 

Cleaning  and  Grooming. 

The  Milking  Herd  in  Summer 

CTJMATIC  conditions  in  Canada  cause  a 
sharp  division  in  method  between  tlio  suin- 

..  >pl.    n""  """"^  '''"'^'''  management  of  our  live 
'    >ck    Our   seasons   are    such    that    there    are 
roughly  speaking,  five  months  in  which  it7s  pos-' 
sible  for  animals  to  gather  their  own  food  and 
even  months  in  which  it  is  necessary  to  supply 

tlitm  with  a  reasonable  amount  of  shelter.  Gen 
erally  speaking,  the  farms  of  E- .tern  Canada 
have  sufficient  land  tu  enable  the  Hve  stocklo 
sustain   themselves   during  the   five   months   of 

period  is  not  by  any  means  ideal  to  provide  suf 
ficiert  high  quality  pasturage  for  the  ful^st  re 
turns  from  the  milking  herd 
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Taking  into  consideration  the  great  efficiency  of 
dairy  cows  in  turning  rough  farm  products  into  a 
highly  palatable  human  food,  and   tho   serious 
hreak  m  the  pasturage  season,  caused  by  the 
drought  of  July  and  August,  the  question  of  the 
economy  of  feeding  productive  dairy  cows  the 
year  round  is  sometimes  asked.    Without  doubt 
such  method  would  economize  on  land,  and  wouM 
enable  the  highest  standard  of  production  of  milk 
in  this  connection  experimental  work  done  bv  the 
Guelph  College,  in  1915  and  1916,  is  illuminating. 
Fifteen  high  producing  cows  were   fed   in  the 
stable  during  June,  July,  August  and  September 
nnder  the  same  conditions  as   obtained   in  the 
vv-inter.    During  the  sar  .e  months,  thirtv-two  cows 
of  only  average  ability  were  pastured  with  some 
grain  in  addition.   In  the  case  of  tho  stabled  cow 
the  feed  was  charged  at  slightly  Jess  than  the 
market  price  for  that  grown  on  the  farm  and  ac- 
tual market  price  for  that  purchased.     In   ihe 
case  of  pastured  cows,  the  actual  cost  of  pasture, 
which  included  rent  of  land,  seed,  temporary  fen- 
cing, and  labor  of  man,  horse  and  machinery  in 
seeding  pasture  which  was  partly  spring  sown  and 
annual  pasture,  was  charged.     It  is  worthy  of 
note  that  both  groups  of  cows  averaged  the  same 
number  of  days  from  freshening  time  to  the  be 
ginning  of  the  test,  so  that  the  factor  of  length 
ot  lactation  period  was  eliminated.    The  return^ 
from  each  group  are  seen  in  the  following  table  • 
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32   Cowi 

PMtnred  81650  20.9  8372  .86  178.ll^^.^^_J90.17a6g^B  45c  1  li- 
lt is  therefore  quite  apparent  that  from  the 
standpoint  of  feed  costs  alone,  it  is  more  ecor^- 
omieal  to  pasture  cows  in  summer  than  to  feed 
in  the  stable.  If  labor  had  been  also  taken  into 
account,  the  results  would  have  been  much  more 
marked  in  favor  f^l  the  pastured  cow^. 

During  the  past  two  decades  the  best  principles 
of  winter  stock  feeding  have  become  well  recog- 
nized, and  the  practices  thereof,  have  undergone 
great  improvement.  Such  is  not  the  case  with 
the  summer  feeding  which  is,  in  general,  in  about 
the  same  situation  as  it  was  twenty-five  years 
ago.  This  condition  is  due  first  to  the  general 
lack  of  available  labor  at  this  season,  and  second, 
to  lack  of  realization  of  the  importance  of  the 
two  scanty  months  of  July  and  August  in  their 
relation  to  the  more  plenteous  pasture  periods, 
both  before  and  after,  and  in  their  relation  to  the 
economy  of  the  whole  season's  feeding  operations. 
Any  solution,  therefore,  leading  to  the  better- 
ment of  summer  feeding  conditions  must  take 
cognizance  of  tJiose  two  most  important  factors, 
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and,  also,  to  a  liniitod  extent,  tlic  value  and  ne- 
(•ossity  of  ccononii'/Jnj;  in  tillable  land  in  some 
instances  where  high  priced  land  is  being  farmed. 
To  dwell  at  length  on  the  lack  of  available 
labor  for  live  stock  purposes  during  the  harvest- 
ing  season   is    unnecessary   here.     The    fact    is 
painfully  evident,  especially  during  the  present 
crisis  in  agricultural  production.    Sufficient  is  it 
to  say  that  duiing  July  and  August  farm  labor  is 
worth,  on  its  production  basis,  from  two  to  four 
times  ar  nmch  as  at  any  othei  time  of  the  year. 
At  ordinary  values  for  labor  the  direct  profits  on 
live  stock  products  are  small  enough  now.     A 
solution  of  the  question,  therefore,  demands  the 
conc»rvation  of  manual  labor  at  this  time,  even 
at  the  expense  of  some  other  commodity.    This 
means  that  the  animal  must  gather  most  of  its 
own  feed  and  scatter  its  own  manure,  though  it 
may  use  a  little  more  land,  a  commodity  still  com- 
paratively cheap  and  plentiful  in  most  Canadian 
conmmnities. 

It  is  in  consideration  of  the  second  factor  that 
the  weakness  of  the  ordinary  pasture  system  is 
disclosed.  Most  farms  have  a  plentiful  supply  of 
pasture  for  the  period  ending  the  25th  of  June, 
and  again  during  the  period  beginning  August 
20th,  and  extending  until  the  end  of  thr  ^nsture 
season.  Particularly,  is  this  so,  as  .  asual 
practice  is  to  pasture  the  second  growu.  of  mea- 
dows nn^  the  fall  rains  regenerate  the  natural 
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pasture.     Between  the  two  periods  of  plenty  is 
the  ci  itieal  time  of  tiie  year  in  live  stock  produc- 
tion.    Tlie  nut  ual  pasture  crops  inevitably  dry 
up,  even  good  clover  pastures  dt  likewise  because 
the  n  d  clover  plant  is  the  first  of  all  our  culti- 
vated      nts  to  feel  the  effect  of  heat  and  drought. 
This  is  pL.inly  seen  in  those  years  where  there  is 
a  wet  month  of  May  followed  by  a  dry  June  when, 
in  spite  of  the  good  start,  the  clover  crop  is  light 
in  the  fields  to  be  cut  for  hay.    In  clover  pasture 
the  effect  is  worse,  because  the  clover  is  not  suf- 
ficiently fine  in  its  growth  to  form  a  mat  to  shade 
the  ground.    At  the  beginning  of  July  the  milk 
flow  and  the  growth  of  animals  are  usually  at 
their  highest  point.    If  they  are  allowed  to  fall 
off  abnormti  ly,  as  they  usually  do  under  ordin- 
ary pasture  .unditioiis,  a  direct  heavy  loss  is  oc- 
cjisioned  at  once,  and  worse  still,  no  matter  how 
abundant    fetMl    may   later    become   the    normal 
productijn  is  never  again  attained  that  year,  so 
the  loss  is  really  a  cumulative  one.    The  writer 
feels  confident  in  the  assertion  that  the  usual  fall- 
ing off  in  milk  flow  alone,  during  the  one  month 
of  July,  of  dry,  unsupplemented  ordinary  pas- 
tures, causes,  on  the  nvorage  a  loss  of  30  per  cent, 
in  the  year's  milk  yield. 

For  those  farmers  so  situated  that  their  land  is 
expensive  and  farms  are  small,  carrying  a  large 
stock,  a  system  of  summer  feeding  that  econo- 
mizes on  land  is  to  be  recommended.    For  such 
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a  system  of  soiling  ig  usurul.  This  consists  of 
sowing  u  number  of  crops  that  will  provide  a 
succession  of  green  fodder  to  be  cut  und  fed  to 
the  cattle  during  the  dry  season.  The  best  crops 
for  this  purpose  are  one  and  a  half  bushel  oats, 
one-half  bu.^hel  peas,  to  the  acre,  sown  in  two  or 
three  patches  about  two  weeks  aj)art,  then  a  patch 
of  niillet  or  Hungarian  grass,  or  on  good  warm 
soil  a  patch  of  sorghum  or  sugar  cane,  and  some 
early  maturing  llirit  corn  for  early  fall  feed.  The 
total  acreage  devoted  to  these  crops  should  pro- 
vide at  least  one-half  acre  to  each  head  of  cows  to 
be  fed  and  of  this  acreage  half  could  be  devoted 
to  the  peas  and  oats.  To  supplement  tliis  green 
feetl,  red  clover  can  bo  used  before  the  i  rst  cut- 
tiiig  of  pons  and  oats,  and  the  second  crop  Oi 
clover  will  also  be  found  to  fill  in  a  week  or  two 
of  August.  This  method  will  be  found  to  provide 
enough  feed  to  supplement  the  pasture  and  keep 
up  the  milk  flow,  but  as  is  quite  evident,  will  re- 
quire much  labor  to  cut  and  haul  this  feed  which 
makes  the  system  inapi>licable  to  most  farms. 

A  more  economical  method  as  far  as  labor  is 
concerned,  is  the  feeding  of  silage  in  summer, 
which  has  the  advantage  of  convenience  in  feed- 
ing as  compared  with  soiling.  When  it  is  borne 
in  mind  that  a  ton  of  silage  will  give  a  cow  thirty 
pounds  a  day  for  two  months,  it  is  easy  to  esti- 
mate the  additional  acreage  neecssarj^  to  provide 
enough  for  the  herd  for  the  period  of  summer 
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shortage.  The  ideal  method  of  handling  is  to  pro- 
vide a  small  silo  for  summer  feeding,  as  silage 
spoils  least  on  top  of  a  small  silo  during  the  warm 
weather,  but  if  this  is  not  practicable,  the  addi- 
tional acreage  of  corn  can  be  grown  and  the  excess 
filled  into  the  silo  in  the  late  fall  after  the  silo  is 
partly  fed  out.  If  the  corn  has  been  well  shock- 
ed the  late  filling  will  make  excellent  feeding  dur- 
ing the  winter  and  there  will  be  good  silage  left 
in  the  bottom  for  summer  use.  This  method  also 
involves  considerable  labor,  not  only  in  feeding 
but  also  in  tlie  extra  cost  of  cultivating  and  stor- 
ing the  extra  corn. 

These  two  systems  just  outlined,  while  valuable 
:^  many  cases,  are,  on  account  of  the  labor  in- 
volved, not  applicable  to  most  farms,  particularly 
under  present  conditions.    A  betterment  of  pas- 
ture conditions  seems  the  most  generally  useful 
advice  now.    A  study  of  the  question  of  pasture 
for  dry  weather  demonstrates  that  the  essentials 
are,    (first)    a   thick,  fast   growing  mat   on  the 
ground,    (second)    a   crop   that   will   spring  up 
readily  after  being  eaten  off,  and,  (third)  a  crop 
whose  growth  of  leaf  and  stalk  is  least  injured 
by  summer  drought  and  the  trampling  of  hoofs. 
The  first  essential  can  be  provided  by  thick  sow- 
ing of  any  crop  that  is  leafy  in  its  growth,  the 
second  essential  by  those  crops  that,  having  a 
quick  habit  of  growth  have  no  early  growth  of  a 
thick  main  stalk,  but  are  leafy  from  the  ground 
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up,  the  third  essential  is  provided  by  those  crops 
that  once  having  a  good  start  are  not  seriously 
affected  by  heat  or  dry  weather  until  the  seed 
forming  period  begins.     An  examination  of  the 
different   farm   crops   discloses   that   the    three 
spring  grown  cereals,  wheat,  oats  and  barley, 
come  the  nearest  to  fulfilling  the  three  essentials 
just  mentioned.    In  addition  the  composition  of 
the  increasing  growth  of  these  plants  is  much 
similar  to  that  of  early  starting  natural  grasses. 
Keeping  all  the  above  factors  in  view,  the  Farm 
Department  at  the  Ontario  Agricultural  College, 
recommends  the  following  pasture  mixture,  that 
has  given  exceptionally  good  results  during  the 
past  two  seasons.    This  mixture  consists  of  one 
bushel  each  of  wheat,  oats  and  barley,  and  seven 
pounds  of  red  clover,  per  acre.  This  mixture  is 
soAVTi  immediately  after  the  spring  grain  seeding 
is  finished,  which  is  about  May  15th  or  a  little 
later.     In  about  a  month  this  thick  mixture  is 
usually  about  six  to  seven  inches  high,  at  which 
time  the  cattle  are  turned  on  to  the  pasture.    On 
being  eaten  off,  the  plants  immediately  commence 
a  rapid  and  thicker  growth.    To  such  an  extent 
is  this  true  that  if  the  plants  are  not  allowed  to 
head  out  the  growth  will  continue  well  on  into 
August,  or  early  September.  It  is  also  well  estab- 
lished that  red  clover  will  make  a  more  certain 
catch  when  seeded  with  a  pasture  mixture  than 
in  any  other  way,  for  the  reason  that  the  young 
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plant  is  not  too  much  shaded  and  the  trampling 
m  dry  weather  keeps  the  soil  tightly  compacted 
with  a  slight  mulch  of  dry  earth  on  top. 

During  the  season  of  1915,  seventy-five  head 
of  cattle,  all  over  one  year  old,  were  maintained 
on  twenty-seven  acres  of  this  annual  pasture  and 
thirty-eight  acres  of  tliird  year  sod,  sixty-five 
acres  in  all,  from  first  turning  out  in  May  until 
August  20th  when  about  thirty-five  head  were 
removed  to  some  second  growth  clover.  During 
1916,  a  very  dry  and  hot  summer,  seventy-seven 
head  were  pastured  on  thirty-four  acres  of  this 
annual  pasture  and  thirty-six  acres  of  permanent 
pasture,  from  the  last  of  May  to  August  25th 
without  feeding  one  pound  of  silage  or  other 
coarse  food,  and  the  milk  flow  of  dairy  cattle  and 
growth  of  beef  cattle  and  young  stock  were  kept 
at  normal  during  that  time.  On  the  last  men- 
tioned date  about  linlf  tlie  cattle  were  removed 
to  some  second  growui  clover,  but  the  annual  and 
permanent  pasture  carried  at  least  lialf  the  stock 
the  balance  of  the  season. 

From  the  results  herein  obtained,  there  can  be 
no  hesitation  in  recommending  this  pasture  mix- 
ture to  better  live  stock  feeding  conditions  in 
summer,  to  any  farmer.  The  seed  itself  is  found 
on  every  farm.  On  nearly  every  farm,  some  till- 
able land  is  nearly  always  used  for  pasture  that 
will  give  much  hotter  returns  under  this  mixture 
than  as  grass  or  clover  pasture,  and,  moreover  a 
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good  catch  of  clovor  is  assured  for  hay  the  fol- 
lowing year. 

In  a  previous  chapter  the  possibilities  of  sweet 
clover    as    a    pasture    crop    have    been    briefly 
discussed.    This    crop    differs    from    ordinary 
red   cloY  r   in   that   it  is   much   deeper    rooted 
and    therefore    it    suffers    less    from    drought. 
Aloreover,    its    habit    of    growth    is     a    stiff 
central    staff   from   which    branch    out    smaller 
branches   carrying   abundant   leafy   foliage.   As 
these    leaves  and  smaller  branches  are  cropped 
off  new  growth  immediately  takes  their  place. 
As  by  this  time  the  main  stalks  are  fairly  dry  and 
woody  they  are  not  usually  eaten  off  nor  do  they 
trample  down  readily.  They  therefore,  go  on  pr-^- 
ducing  leaves   and   tender   branches   to   replace 
those  eaten  off,  and  this  habit  provides  an  extra- 
ordinary amount  of  herbage  in  very  dry  seasons. 
The  use  of  this  crop  as  a  pasture  for  all  kinds  of 
live  stock  is  spreading  rapidly,  and  although  there 
is  not  much  experimental  data  on  this  subject, 
much  actual  farm  practice  during  the  past  throe 
years  has  firmly  established  its  value  as  a  pas- 
ture crop. 

Permanent  Pastures :— We  have  in  this  country 
a  large  area  of  rough  land  and  steep  hillsides,  all 
unfit  for  cultivation,  but  that  produce  a  large 
amount  of  fine  natural  pasture  ideal  for  milk 
production.  This  is  the  best  use  to  which  this 
land  can  be  put.  It  is  evident,  however,  that  good 
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tillable  land  will  not  give  the  best  returns  if  left 
to  grow  natural  grasses,  because  much  greater 
growth  can  be  obtained  from  such  land  by  grow- 
ing mixtures  of  grasses  and  clovers  that  give  a 
stronger  and  more  vigorous  growth  throughout 
the  summer  season  than  do  the  natural  grasses. 
Good  mixtures  for  this  purpose  must  contain 
some  clovers  which  give  a  high  protein  content  to 
the  pasturage  and  also  those  grasses  that  give 
quick  early  growth  in  spring  and  that  last  well 
through  dry  weather.  Where  land  has  grown  alf- 
alfa, this  seed  can  be  used  to  good  advantage,  as 
it  will  stand  pasturing  by  cattle  reasonably  well. 
Red  Clover  and  alsike,  on  account  of  their  general 
use  and  ease  of  catch,  should  also  form  part  of  a 
permanent  pasture  mixture,  and  white  clover,  if 
seed  can  be  procured,  lasts  for  a  long  time  under 
pasturage.  A  good  permanent  pasture  mixture 
would  consist  of: 

lbs  red  clover 

alsike 

alfalfa  or  white  clover 

orchard  grass 

tall  oat  grass 

meadow  foxtail 

Kentucky  blue  grass 

timothy 

This  amount  would  seed  one  acre.  The  best 
combination  of  pasturage  for  any  stock  farm 
would  consist  of  two-thirds  of  an  acre  of  good 
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permanent  pasture,  and  two-thirds  of  an  acre  of 
the  annual  pasture  previously  mentioned  or  an 
equal  amount  of  sweet  clover,  for  each  head  of 
cattle  one  year  old  or  over.  This  amount,  with 
the  use  of  second  growth  on  meadows  for  pasture, 
will  supply  the  farmer  with  sufficient  pasture  with- 
out necessitating  the  use  of  soiling  crops  or  even 
silage  during  any  ordinary  summer. 

Grain  Feeding  on  Pasture : — It  is  evident  to  all 
dairymen  that  cows  reach  their  maximum  milk 
flow  during  the  late  spring  and  early  summer,  be- 
cause the  fresh  green  grass  is  of  the  ideal  compo- 
sition for  milk  production,  and  is  usually  plentiful 
enough  to  supply  all  the  wants  of  the  animal  with 
the  minimum  amount  of  labour  and  time  in  graz- 
ing. Under  these  conditions,  the  addition  of 
grain  will  not  stimulate  the  flow  of  milk  to  any 
profitable  extent.  While  the  change  from  stabling 
to  pasturing  is  being  made,  however,  the  feeding 
of  a  small  amount  of  grain  will  be  found  profit- 
able. This  tends  to  create  a  less  violent  change 
from  dry  feed  to  the  watery  iiamature  gras:^,  of 
which  it  is  rather  difficult  for  the  cow  to  consume 
enough  bulk  to  properly  supply  the  necessary  dry 
matter  to  fill  all  her  needs.  In  addition  to  grain, 
a  small  amount  of  silage  will  often  be  acceptable 
at  this  time,  but  it  is  difficult  to  get  the  herd  to 
eat  any  dry  roughage  unless  it  be  extra  good 
clover  or  p'  'a  hay.  As  long  as  the  pasture  is 
plentiful  a,        xcen  the  i :  ding  of  grain  will  not 
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be  found  to  return  immediate  profit  with  cows 
of  ordinary  capacity.    It  will  help,  however,  to 
build  up  the  system  to  better  withstand  the  short- 
age later  on,  and  for  this  reason  the  feeding  to 
cows  of  better  than  ordinary  productiveness  of  a 
small  concentrate  allowance  is  to  be  recommended 
as  soon  as  pastures  commence  to  show  the  least 
indication  of  failing.    During  the  heat  of  summer 
when  flies  are  bad,  the  feeding  of  grain  will  be  a 
great  help  in  carrying  the  cows  through  those 
adverse  conditions  with  the  minimum  amount  of 
shrinkage  in  milk  flow.     For  this  ration,  bran, 
cottonseed  meal   oil  meal,  and  oats  or  barley,  are 
the  best  concentrates,  as  the  throo  former  are 
usually   then  at  their  lowest   price   during  the 
year.    From  one  to  two  pounds  per  day  of  a  mix- 
ture is  sufficient  feed  while  pastures  are  reason- 
ably good,  with  a  maximum  of  four  pounds  in 
hottest  weather,  which  would  be  all  that  could  be 
fed  profitably.    If  the  milk  flow  continues  to  de- 
crease abnormally,  it  is  a  sure  indication  that  the 
supply  of  roughage  or  pasture  is  short.    This  can 
be  improved  by  more  pasture,  soiling  crops,  or 
silage,  rather  than  by  increased  grain  feeding. 

Water  in  Summer:— A  plentiful  supply  of  clean 
fresh  water  is  an  absolute  necessity  in  getting 
good  results  from  the  herd  in  summer.  If  a  creek 
or  spring  is  not  available  in  the  pasture,  the  herd 
will  have  to  be  supplied  from  a  well.    A  well  in 
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the  pa.stnro  with  a  windmill  nnd  p.mp  is  found  to 
ffiv*^  prood  satisfaction  if  tho  maohinerv  is  rofm- 
larly  looked  after  and  oiled.    Where  it  is  neees 
."ary  to  water  near  the  barn  the  eows  shonld  he 
allowed  to  drink  their  fill  twiee  a  dnv  at  the  verv^ 
Ipast,  and  in  hot  weather  three  times  if  it  is  at  all 
praeticahle  to  pret  them  to  the  water.    Where  a 
water  svstem  is  installed  in  the  stable  the  eows 
car,  dnnk  with  most  eomfort  and  least  annovanee 
when  they  are  pnt  in  to  milk. 

Snh  :~Wh\h  on  srreen  pastnre  eows  Avill  eon 
sume  a  prreat  quantity  of  salt.  This  is  best  fed  bv 
pnttinnr  a  small  handfnl  in  the  mnncror  on.e  a  dav 
while  the  rows  are  inside.  Tf  the  pastnre  is  elose 
to  the  binldinn:s.  where  it  ean  be  renewed  often 
an  old  troncrh  will  do  ni.elv  for  snltin.<r,  and  the 
eows  ean  help  themselves  at  will. 

8ha^e:—ln  summer,  shade  is  almost  an  abso- 
lute necessity  in  onr  climate.    The  cow  becomes 
heated  from  pasturing:  in  the  open  and  pestered 
to  more  or  less  extent  by  the  flies.     When  she 
wishes  to  rest  and  chew  her  end  she  shonld  have 
a  comfortable  place  to  do  so.  where  she  can  cool 
off  and  where  flies  will  not  bother  her  so  mnch. 
She  will  show  her  appreciation  of  this  comfort  by 
a  .fiTood  response  at  the  pail.    Pasture  shonld  al- 
ways, therefore,  be  arrnn^rod  wifh  a  view  of  pro- 
viding shade. 
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The  Milking  Herd  in  Winter 

Weather  conditions  usually  compel  a  gradual 
change  from  pasturing  to  stable  conditions. 
While  the  dairyman  wishes  to  make  the  most  of 
the  pasture  that  is  usually  plentiful  in  the  fall, 
to  leave  the  cows  out  in  the  cold  and  rainy  wea- 
ther, especially  at  night,  is  not  profitable.  This 
causes  a  serious  shrinkage  in  the  milk  flow  that 
would  be  avoided  by  keeping  the  cows  in  the 
stable  and  feeding  some  hay,  silage,  and  grain. 
When  the  nights  become  frosty  and  cold  it  is  ad- 
visable to  keep  the  milking  cows  in  the  stn'jle  all 
night.  Even  if  feed  is  plentiful  in  the  pasture 
the  cold  nights  cause  a  shrinkage  in  the  milk  flow 
that  can  in  this  way  be  avoided.  In  this  case  it 
may  bo  unnecessary  to  feed  much  in  the  stable, 
the  comfort  of  the  cows  being  the  main  purpose 
in  keeping  them  stabled.  While  the  herd  is  being 
stabled  at  night  and  pastured  by  day,  it  is  dif- 
ficult to  keep  the  animals  clean.  To  avoid  this  as 
much  as  possible  some  bedding  is  necessary.  In 
addition,  cows  should  be  fed,  milked,  and  turned 
out  as  early  in  the  morning  as  possible,  because  it 
is  when  they  lie  down  the  second  time  that  they 
becom.e  badly  fouled. 

Winter  Feeding: — Experienced  dairymen  have 
often  noticed  the  enormous  capacity  for  food  that 
all  animals  possess  when  first  stabled  in  the  fall. 
This  is  a  natural  instinct  inherited  from  the  davs 
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of  tho  wild  cnttle,  when  it  was  noeossarv  that  all 
animals  accunmlato  as  lar^p  a  store  of  h.'.dy  fat  as 
possible  to  tide  them  ovor  the  shortage  of  feed 
and  liffotous  climate  of  winter,  and  in  the  ease  of 
the  hreedinff  cow  to  pnt  her  in  the  ])est  possible 
condition  for  maternity  in  the  sprini^     As  co-vs 
that  have  been  milked  well  throughout  the  sum- 
mer are  never  in  very  hierh  condition  in  the  fall 
liberal  feeding  is  reciuired  at  this  time  to  main- 
tain at  normal  the  milk  flow,  and  also  to  provide 
the  food  necessary  to  improve  the  bodilv  condition 
that    the    above    mentioned    instinct"  demands 
Good  dairymen  find  it  profitable  to  provide  well 
for  both  the  above  conditions,  realizing  that  until 
she  has  reached  good  condition  tlie  cow  is  likely, 
if  not  well  fed,  to  use  tho  most  of  her  feed  to  at- 
tain that  object   rather  than   to  produce  milk 
Moreover,  wlien  she  reaches  good  condition  her 
maintenance  cost  will  be  less  for  the  balance  of  the 
winter  than  if  she  be  low  in  flesh.     It  is  well 
therefore,  to  feed  most  liberallv,  with  the  best 
qnality  of  feed,  for  the  first  two  months  of  the 
stabling  period,  and  if  economy  becomes  neces- 
sary the  herd  of  all  ages  is  naturallv  nble   to 
stand    it    better    towards    spring.     This  applies 
particularly  to  the  best  use  of  hay  and  straw.    It 
has  been  tho  writer's  experience  that  it  is  better 
to  feed  good  hay  in  the  fall  and  earlv  winter,  and 
when  tho  herd  is  in  good  condition  thev  will  eat 
straw  and  poorer  hay  with  more  relish  and  there- 
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foro,  with  bettor  results.  Where  nearly  all  the 
cows  calve  in  spring,  before  pasture  starts,  it 
is  wise  to  retain  some  of  the  best  hay  for  use 
when  the  cows  freslien.  But  it  will  "Iways  be 
found  profitable  to  feed  well  with  some  of  the 
best  feed  on  hand  early  in  the  stabling  period. 

Feeding  Two  or  Three  Times  a  Day: — It  has 
often  been  noticed  that  a  cow  on  pasture  likes  to 
be  reasonably  full  before  she  quits  eating  and  lies 
down  to  chew  the  cud.  She  desires  also  to  have  a 
considerable  period  of  time  to  perform  this  neces- 
sary operation.  It  is  advisable  under  winter  con- 
ditions to  follow  as  nearly  as  possible  the  method 
the  cow  herself  would  employ  if  left  to  her  own 
devices.  In  the  usual  dairy  herd  this  points  to  the 
practicability  of  feeding  only  twice  a  day.  This 
method  gives  the  cattle  a  good  spell  to  lie  down 
quietly  and  chew  the  cud  during  the  middle  of  the 
day,  which  they  would  not  got  in  the  short  winter 
day  if  fed  at  noon.  In  addition,  while  labor  is 
scarce,  a  longer  time  during  the  middle  of  the  day 
fo;  other  work  on  the  farm  will  always  be  found 
advantageous.  In  pure-brod  herds,  Avhorc  cows 
are  being  tested  for  official  records,  and  particu- 
larly where  milking  is  done  more  than  twice  a  day, 
it  is  better  to  feed  three  times  or  even  oftener,  as 
a  greater  consumption  of  feed  can  be  induced  in 
this  way. 

Order  of  Feeding: — The  order  in  which  the  dif- 
ferent parts  of  the  ration  are  fed  in  the  day,  de- 
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ponds  much  on  the  niiiounts  of  the  various  classes 
of  foods  heinp  fed.     Wlioro  a  large  amount  of 
silago  and  roots  and  only  a  moderate  amount  of 
A")od  hay  are  used,  the  best  plan  is  to  divide  the 
suroulont  foods  into  two  feeds,  mornin;?  and  even- 
ing, and  food  the  hay  in  one  feed,  preferably  right 
after  the  silage  and  roots  in  the  morning.     At 
this  time  it  is  more  convenient  to  replace  in  the 
nian,?ers  tlie  hay  that  inevitably  is  thrown  out 
While  the  cows  are  eating.    Tlie  meal  ration  is  best 
fed  on  top  of  the  silage,  at  both  Uhh]s.    Tf  straw, 
or  poor  hay,  is  being  fed,  these  aie  best  used  at 
the  last  feed  in  the  day  so  that  the  cows  have  a 
better  chance  to  work  them  over  during  the  lon^ 
night  period. 

Regularity  in  Frcr/«/// :— Owing  to  hor  highly 
nervous  organization  the  dairy  cow  reacts  very 
quickly  to  any  sudden  change  in  the  dailv  routine 
of  stable  work,  and  such  changes  invarini)lv  cause 
a  decrease  in  the  milk  flow  for  that  and  succeed- 
ing days.     Therefore,  regularity  in  all  feeding, 
tending,  and  milking  operations,   is  one  of  the 
most    important    features    of    successful    stable 
management.     Even  though  the  herd  mav  have 
the  ability  for  high  production  and  there  be  fed 
an  abundance  of  the  right  kind  of  food,  a  herd 
will  not  produce  profitably  without  regular  care 
and  attendance.    The  dairyman  who  has  the  best 
possible  combination  of  these  three  factors   is 
always  Ve  mor>  successful. 
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Tlio  coiHlitiMn  of  tlio  cow  nt  nnd  after  calvinc; 
has  'le  jrrcatost  infliK'Uco  on  tho  suecoss  of  her 
ensiling  hiftation  period.  Tf  sho  has  had  at  loast 
six  weeks'  rest  since  dryiiijj;  up,  and  has  ^'ained  up 
in  weipht  so  that  she  is  earryinjj:  <'onsideral)le  fat, 
she  has  stored  up  eonsi(h>rahle  oner«;y  both 
inuseuhir  and  nervous  that  will  ho  a  mueh  needed 
reserve  to  draw  on  during  the  strain  of  calving, 
and  during  the  exacting  continuous  nervous  strain 
of  milking  day  after  day.  It  has  also  been  well 
cstal)lished  that  the  more  fat  a  cow  accumulates 
in  her  body  before  calving  the  higher  will  be  the 
percentage  of  butter  fat  in  the  milk  for  sr!,\G 
weeks  after  freshening.  So  the  expense  of  feed- 
ing a  cow  well  before  calving  not  only  creates  a 
much  needed  reserve  of  energy,  but  is  directly  re- 
turned in  the  product  immediately  after  calving. 

In  early  summer,  if  a  cow  is  dry,  all  she  needs 
is  the  good  pasture  found  at  that  season.  If 
pasture  is  scarce  and  dry,  she  should  have  as  good 
supplementary  feed  as  the  milking  cows,  though 
grain  feeding  is  not  necessary.  In  winter,  give  a 
liberal  supply  of  good  roughage  such  as  the  milk- 
ing cows  are  getting  and  laxative  concentrates, 
such  as  two  or  three  pounds  per  day  of  a  mixture 
of  any  of  the  following:  bran,  oats,  oil  meal, 
brewers'  grains,  cornmeal,  or  gluten  feed,  care 
being  taken  that  bran  or  oil  meal  be  included  in 
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the  mixture.    Tho  t'codin^r  „f  a  f,.^  ,.o„t8  is  ad- 
visable at    his  time.    As  calviii-;  timo  approaches 
the  most  important  coiisiticration  is  to  keep  tho 
bowels  lax.    Practically  all  the  usual  troubles  that 
rollow  calviuK  can  be  traced   to  constipation  at 
this  time,  milk  fever,  chills,  loss  of  appetite,  and 
caked  udder  anion^'  them.    If  bran  and  oil  meal, 
roots  or  silage  are  found  in  the  ration  there  will 
usually  be  little  danger  in   this   respect.     It   is 
usually  perfectly  safe  to  continue  the  feeding  of 
bran  and  oil  meal  right  up  to  calving  and  even 
right  after,  unless  there  be  undue  inflanunation  of 
tho  udder.     If  the  cow  is  constipated,  or  even  if 
the  manure  is  hard  and  dry,  a  dose  of  one  and  one- 
half  pounds  of  salts   and   one   ounce   of  ginger 
should  be  given  before  calving,  and  repeated"  if 
constipation  is  still  evident,   twenty-four  hours 
after  calving.    In  this  connection,  a  drink  of  the 
cow's  first  milk  is  a  valuable  laxative.    This  old 
homely  method  is  to  l)e  advised  in  any  case,  even 
if  the  cow  is  in  the  J)est  of  calving  condition.    To 
have  the  cow  calve  in  a  box  stall,  by  herself,  is  to 
be  preferred,  unless  tho  box  stall  bo  much  colder 
than  her  usual  place  in  the  stable,  as  a  cliill  is  to 
be  avoided  at  this  timo.  If  the  cow's  udder  is  hard 
and  inflamed,  it  is  a  good  practice  to  leave  the 
calf  with  the  cow  for  a  day  or  two;  otherwise  the 
sooner  the  calf  is  taken  away  after  it  is  dry  the 
less  tho  cow  will  miss  it  and  the  easier  it  will  be 
taught  to  drink.     If  the  calf  is  taken  away  im- 
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mediately  after  birth,  it  should  be  briskly  rubbed 
dry  with  straw,  or  some  old  rags  or  sacks.    The 
cow  should  not  be  milked  out  clean  for  the  first 
four  days;  rather  she  should  be  partly  milked  out 
three  or  four  times  a  day  at  first.    It  is  popularly 
supposed  that  milking  out  dry  at  this  time  brings 
on  the  nervous  paralytic  affection  known  as  milk 
fever.     Should  this  disease  appear,  as  it  some- 
times will,  in  spite  of  all  precautions,  the  simple 
effective  remedy  is  to  pump  each  quarter  of  the 
udder  full  of  air,  and  tie  the  teats  to  prevent  the 
air  escaping.    The  equipment  necessary  for  milk 
fever  treatment  should  be  in  the  hands  of  every 
stockman.    If  the  afterbirth  is  retained,  it  should 
be  removed  by  a  competent  person  within  forty- 
eight  hours  after  calving.     Although  this  is  a 
simple  operation,  it  should  be  done  carefully  and 
thoroughly,  to  prevent  bleeding  and  to  entirely 
remove  all  particles  from  the  extreme  forward 
parts  of  the  uterus.    After  the  afterbirth  is  all 
removed,  the  uterus  should  be  flushed  out  with  an 
antiseptic  solution.    For  this  purpose  a  solution 
of  boracic  acid  or  oxalic  acid  is  to  be  preferred  to 
carbolic  acid  or  other  coal  tar  products,  which  are 
harsh  in  their  action  and  cause  undue  straining. 
After  three  or  four  days  the  cow  can  be  reduced 
to   the   normal   milking   periods,   and   her   feed 
gradually  increased  until  at  ten  days  after  calving 
she  can  be  safely  put  on  the  maximum  ration  for 
the  milk  being  produced.    It  is  well,  however,  not 
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to  feed  any  bailey,  ^  Ueh  is  lunliTig,  or  cottonseed 
nieal,  wJiich  is  const  .viung,  till  ,t  least  two  weeks 
after  calving. 

Milking 

Milking  should  be  done  regiilarlv,  at  the  same 
time  each  day,  and  periods  between  mornin^'-  and 
evening  milkings   should  be  as  nearly  of ''even 
length  as  is  possible.    The  cows  should  also  be 
milked  quickly  and  all  the  milk  drawn  at  each 
milking.     Slow  milking  induces  in  the  cows  a 
tendency  to  hold  up  their  milk,  so  that  it  is  dif- 
ficult to  gQt  them  milked  cleanly.    If  the  milk  is 
not  all  drawn  a.  each  milking,  the  cows  are  not 
properly  stimulated  to  produce  their  maximum 
and  they  dry  off  more  quickly.   The  quality  of  the 
product  depends  largely  on  the  thoroughness  and 
c  eanhness  of  the  milking  operation.     The  cows 
should  be  free  from  manure,  particles  of  bedding 
and  loose  hairs.     This  can  be  accomplished  only 
by  keeping  the  cows  brushed  every  day,  and  by 
brushmg  again  the  hind  quarters  just  before  milk- 
ing.   AViping  the  flanks  and  udder  with  a  damp 
cloth,  just  before   starting  to  milk,  will  cause 
particles  and  hair  to  adhere  to  the  skin  and  pre- 
vent them  dropping  into  the  pail.    The  cleanliness 
ot  the  cows  can  be  greatly  improved  by  clipping 
the  hindquarters,  flank  and  udder,  at  the  begin! 
nmg  of  the  stabling.    lAIilking  should  always  be 
done  with  dry  hands.    Wet  hand  milking  is  a  most 
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filthy  operation,  as  it  causes  dirt  from  the  teats, 
m  solution,  to  drop  into  the  milk  from  which  it  is 
nnpossible  to  strain  it.  Cows  with  sore  teats 
shouldbe  left  till  the  last,  to  avoid  spreading  the 
contagion  to  other  cows.  If  it  is  too  painful  to 
milk  sore  teats  with  dry  hands,  a  little  vaseline  on 
the  teats  is  to  be  preferred  to  wet  hand  milking, 
while  the  vaseline  wiil  have  a  beneficial  action  A 
narrow  montiied  pail  will  catch  loss  dirt  than  the 
ordinary  milk  pail,  and  after  a  little  practice  will 
be  tound  as  easy  to  use. 

The  milking  of  heifers  should  have  particular 
attention,  as  ti.e  habits  of  the  cow's  whole  life  are 
dcternuned  in  the  first  lactation  period.  If  the 
heifer  is  restive,  it  is  better  to  ..pend  a  little  time 
and  use  a  little  natie.ice  and  kindness  and  milk 
her  without  tying  her  feet,  which  should  be  done 
only  as  a  last  resort.  If  it  becomes  necessary  to 
tie  her  feet  she  will  always  be  a  risky  cow  to  milk, 
and  after  every  calving,  thereafter,  she  will  need 
to  be  tied,  when  a  little  more  determination  and 
patience  at  the  first  would  have  made  her  a  quiet 

cow.  4"A*=«' 

It  is  not  always  j.racticaWe,  and  it  is  not  essen- 
tial, tliat  «nlk,ngs  be  twelve  hours  apart,  to  get  the 
maxm.um  results  fron,  the  ordinary  d^iry  herd 
Cows  n„  ke<l  at  ten  and  fourteen  hour  intervals 
W.11  prodn...  satisfactorily,  if  the  work  is  done 
regu  ar  y  at  U,,  stated  hours.  It  is  well  to  remeT 
ber  that  the  n.ilk  after  the  long  interval  is  S- 
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variably  lower  in  butter  fat  test  than  that  after 
the  short  interval.  This  factor  must  be  taken 
into  account  by  men  supplying  milk  to  the  retail 
trade,  where  uniformity  in  the  quality  of  the 
milk  is  an  important  consideration.  Cows  in 
official  record  work,  wliether  milked  two,  three  or 
four  times  daily,  should  always  be  regularly  milk- 
ed at  equal  intervals,  in  order  to  keep  the  fat  test 
of  all  milkings  as  near  normal  as  possible.  The 
point  at  which  it  is  profitable  to  milk  more  than 
twice  a  day  is  one  that  cannot  be  definitely  ascer- 
tained. With  a  grade  lierd  it  is  doul)tful  if  it 
would  pay  to  milk  more  than  twice ;  a  little  extra 
milk  and  some  additional  butter  fat  may  be  ob- 
tained by  milkinr  'tener,  but  unquestionably 
these  would  not  pr.  tlie  extra  labor  involved, 

especially  in  the  spr  .,g  and  summer  seasons.  With 
pure-bred  cows,  the  small  gain  in  milk  and  fat 
added  to  an  already  good  production  would  natur- 
ally increase  tlie  value  of  the  record  more  than  the 
actual  value  of  the  excess  product.  With  such 
cows,  giving  upwards  of  fifty  pounds  per  day, 
thrice  a  day  milking  might  prove  profitable,  and 
if  sixty-five  pounds  per  day  is  reached  it  becomes 
necessary  to  do  so.  Very  few  cows  have  given 
more  than  seventy-five  pounds  per  day  on  twice  a 
day  milking,  and  it  appears  physically  impossible 
for  a  cow  to  give  more  than  eighty  pounds  under 
this  method.  At  the  same  time  where  regularity 
in  care  and  milking  and  an  abundant  supply  of 
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suitable  feed  is  supplied,  the  right  kind  of  cows 
will  make  very  large  and  creditable  records  from 
twice  a  day  milking,  as  the  following  records  from 
the  Ontario  Agricultural  College  dairy  herd  will 
show : 


Name  of  cow 


Breed 


Age 


Lbs.  Millc       Lbs.  Fat 
in  1  year        In  1  year 


Voung  Springwood 
Blackie 

Molly  Rue  Rattler 
Molly    Rue 
Mai^aret  Cornucopia 
Herd  Waterloo  Baroiirs 
Fairy    Duchess 
Flora  Hope 
O.A.C.    Minnie 
O.A.C.  Glennie 


Holstein 

Holstein-Grade 

Holstein 

liolstein 

Holstein 

bliortliorn 

Shorthorn 

Shorthorn 
Ayrshire 
Ayrshire 


13 
3 
6 

10 
5 
4 
2 
8 
8 


20,110 

17,016 

16,975 

16,4G6 

14,978 

13,410 

9,573 

7,773 

13,531 

9,384 


821 
640 
640 
602 
55; 
502 
384 
318 
477 
401 


No  doubt  each  of  these  cows  would  have  made 
larger  records  had  they  been  milked  three  or  four 
times  per  day  witli  the  same  care  and  attention 
which  they  received.  These  records  give  an  indi- 
cation of  tlie  possibilities  of  twice-a-day  milking 
in  ollicial  recoro  >'.»rk,  and  help  to  remove  the 
idea  from  the  mind?  of  beginners  in  this  work  that 
it  is  useless  to  attempt  it  unless  it  is  possible  to  so 
arrange  the  work  of  the  farm  as  to  milk  oftener. 

The  Milking  Machine 


The  statement  that  the  milking  machine  has 
now  become  a  practical  proposition  can  now  be 
made  with  considerable  confidence.  Praciieally 
all  the  standard  makes  of  machines  sold  in  this 
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Dominion,  the  cheaper  ones  as  well  as  the  more 
expensive,  are  giving  good  satisfaction  in  the 
hands  of  a  great  many  dairymen.  There  are, 
however,  many  instances  where  each  make  has  not 
been  successful.  Analysis  of  the  results  that  have 
been  obtained  by  a  great  many  dairymen  show 
that  success  or  failure  depends  upon  the  ability  of 
the  operator,  and  not  on  the  make  of  the  machine. 
All  machines  are  somewhat  complicated  and  some- 
what delicate  of  adjustment,  so  that  to  be  success- 
ful the  operator  must  exercise  some  mechanical 
ability,  and  strict  care  and  attention  to  the  needs 
of  individual  cows.  AVithout  these  the  milking 
machine  has  always  proved  a  failure.  It  can  hard- 
ly be  said  that  the  machine  will  get  as  much  milk 
from  the  cows  as  good  hand  milking,  but,  pro- 
perly handled,  it  will  give  better  results  than  the 
average  hand  milking,  and  there  is  no  doubt  of  its 
being  a  great  economizer  of  labor  and  time.  The 
machine  has  its  place  on  the  farms  of  dairymen 
who  milk  more  than  ten  cows,  it  being  doubtful 
economy  to  invest  so  much  money  for  a  smaller 
herd.  It  may  also  be  doubtful  economy  to  instal 
the  machine  in  a  herd  of  pure  breds  where  much 
official  test  work,  involving  milking  three  or  more 
times  per  day,  is  being  done. 

Regarding  the  quality  of  the  milk  from  the  ma- 
chine, it  is  safe  to  say  that  where  the  machine  is 
kept  scrupulously  clean  it  will  produce  nearly  as 
much  clean  milk  as  the  most  careful  hand  milking. 


112 


THE  DAIRY  FARM 


ill     :c 


^\here  he  machine  is  not  kept  clean  it  produces 
the  most  impure  milk  imaginable,  being  full  of  the 
bacteria  that  cause  the  most  destruction  to  the 
keeping  quality  of  the  product.  These  bacteria, 
found  in  the  unclean  parts  of  the  machine,  are 
more  harmful  oven  than  many  of  those  which  fall 
into  the  pail  during  hand  milking.  Mechanical 
ability,  incessant  care  and  cleanliness  only,  can 
make  a  success  of  the  milking  machine. 

Cleaning  and  Grooming 

Apart  from  appearances,  brushing  and  groom- 
ing have  a  direct  value  and  influence  on  the  pro- 
duction and  thrift  of  the  herd.     Brushing  and 
groommg,  by  removing  dust  and  dead  hairs,  con- 
tribute much  to  the  comfort  of  the  cow  which,  in 
a    highly    organized    animal,    is    an    important 
hnaneial  advantage.    Keeping  the  skin  and  hair 
in  a  clean,  active  condition  also  helps  any  animal 
in  making  better  quality  of  milk,  which  adds  to 
Its  value  greatly.  If  cows  are  kept  free  from  man- 
ure, the  work  of  grooming  a  herd  into  clean  con- 
dition every  day  is  very  small.    With  a  stiff  corn 
brush  one  man  can  sufficiently  groom  at  least  two 
cows  a  minute.    If  a  currycomb  is  necessary,  an 
old  horse  currycomb,  on  which  points  are  slightlv 
worn  down    is  more  satisfactory,  not  being  as 
severe  on  the  cow  as  a  new  comb 

The  proper  use  of  bedding  contributes  much  to 
the  ease  of  keeping  cows  clean.    In  general,  short 
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or  cut  straw  is  preferable  to  long  straw,  which 
tends  to  mat  under  the  bellies,  to  be  kicked  into 
the  gutter,  leaving  bare  of  bedding  the  place 
under  the  cows'  hind  feet,  and  therefore  a  smaller 
amount  is  necessary  to  keep  the  cows  clean.  Again, 
if  cows  are  tended  regulaily,  they  acquire  fixed 
habits  as  to  lying  down  at  certain  times  of  the 
day,  which  gives  an  opportunity  to  scatter  the 
bedding  just  before  they  lie  down.  This  rarely 
takes  more  than  a  minute  in  any  stable,  and  is 
time  well  spent  in  saving  labor  and  grooming, 
and  in  adding  to  the  appearance  of  the  herd. 
Some  men  make  a  practice  of  Lying  the  end  of  the 
switch  of  a  cow's  tail  with  a  long  string  that 
reaches  from  the  ceiling  to  about  a  foot  above 
the  bottom  of  the  gutter.  This  keeps  the  tail  out 
of  the  liquid  of  the  gutter  when  the  cow  lies  down, 
and  prevents  the  soiling  of  the  cow's  sides  when 
she  switches  her  tail  on  standing  up.  Tliis  scheme, 
of  course,  can  only  be  used  in  winter,  and  where 
cows  are  turned  out  occasionally. 

The  proper  length  of  stall  for  each  animal  con- 
tributes much  to  its  cleanliness.  This  will  be 
dealt  with  more  fully  in  the  discussion  of  stables. 

TFfl^erm^:— Whether  or  not  cows  in  the  stable 
should  have  a  supply  of  water  within  reach  at  all 
times,  is  not  really  important,  provided  milking 
cows  can  get  their  fill  comfortably  twice  a  day  and 
the  rest  of  the  herd  once  a  day  at  least.  Tt  is 
necessary  that  the  water  be  abundant  and  pure, 
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and  that  the  cattle  can  get  it  conveniently  and  with 
comfort.     Therefore,  even  if  it  is  the  common 
practice  to  turn  cows  out  of  the  stable  every  day, 
the  water  supply  should  be  provided  in  the  stabre! 
The  cheapest  and  most  simple  installation  is  the 
use  of  a  continuous  concrete  manger,  which  may 
be  used  both  for  feeding  and   watering.     This 
avoids  the  expense  of  piping  that  is  necessary 
with  a  water  bowl  system  and  that  occasionally 
gives  trouble  from  freezing  in  severely  cold  weath- 
er.   A  drain  pipe  from  the  manger  is  necessary 
with  this  system  to  lot  out  the  excess  water,  but 
in  most  stables  this  expense  is  negligible.    Water 
turned  into  the  manger  twice  a  day  is  often  enough 
for  all  practical  purposes,  because  under  natural 
conditions  a  cow  requires  a  fill  of  water  no  oftener 
than  this.    There  is  some  little  time  required  in 
svveo(.ing  the  manger  before  watering,  but  even 
this  is  negligible  as  the  bottom  of  the  manger  is 
always  smooth,  and  parfi-les  of  feed  do  not  ad- 
here to  it.    A  good  watei   bucket  system  once  in- 
stalled, of  course,  does  not  require  much  attention, 
except  to  see  that  the  piping  is  not  allowed  to  clog 
up  or  freeze.    Comparing  a  fountain  svstem  that 
feeds  from  overhead  with  one  that  fills  the  bowls 
by  gravity  from  a  tanic  with  ball  float  and  valve, 
each  system  has  its  advantage.     The  former  is 
less  liable  to  be  clogged  up,  but  if  the  valves  in 
any  bowl  get  stuck  when  open  the  stable  will  be 
flooded.    The  gravity  system  is  slower  in  its  oper- 
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c  tion,  but  tlifcie  is  less  liability  of  flooding  at  the 
bowls.  In  installing  the  latter  system  each  bowl 
should  have  a  check  valve  that  will  prevent  water 
once  entering  the  howl  from  returning  to  the 
pipes,  carrying  partidec  of  feed  and  saliva  that 
may  cause  a  clog  up  or  coiitaniination  of  the  water 
supply. 

If  water  is  convenient  in  the  yard  outside, 
watering  in  a  trough  is  satisfactory  except 
in  cold  or  stormy  weather,  at  which  time  cows 
will  not  drink  their  full  supply.  This  is  an  im- 
portant consideration  with  milking  cows.  Driving 
cattle  long  distances  to  water,  though  sometimes 
necessary,  is  not  good  practice  from  the  stand- 
point of  profitable  returns. 

Exercise: — Turning  cattle  out  on  fine  days  will 
give  them  some  valuable  exercise,  but  leaving 
them  out  in  the  cold  causes  a  loss  in  heat  that  can 
only  be  made  up  by  additional  feed.  Cattle  in  a 
well  ventilated  stable  with  an  inside  water  supply 
will  come  through  the  winter  in  good  shape  with- 
out much  outside  exercise.  Cows  in  heavy  flow  of 
milk  are  hard  worked  anyway  and  the  value  of 
outside  exercise  is  problematical.  An  animal  that 
is  going  sore  on  its  feet  should  be  turned  out 
regularly. 
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Chapteu  IX 

TllK  CALF— TIIK  IIEIFIOR— THE  BULL 

The  Calf 

THE  sure  and  safest  method  of  improving 
the  milkii  ■;  quality  of  a  herd  of  cows  is 
to  raise  ine  heifer  calves  from  the  best 
cows  in  the  milking  herd.  It  may  not  always  be 
j?ood  practice  to  raise  the  heifer  that  is  her  dam's 
first  calf;  the  dam  may  not  turn  out  a  profitable 
cow  and  by  the  time  this  is  found  out  a  certain 
amount  of  expense  has  been  incurred  in  raising  a 
calf  that  would  not  otherwise  be  kept.  It  is  safer 
to  select  calves  from  proven  cows,  and  oven  then 
there  are  many  instances  that  cannot  he  explain- 
ed, of  inferior  heifers  from  heavy  milking  stock 
on  both  sides. 

After  birth,  the  calf  should  be  removed  from 
the  sight  of  the  cow  when  less  than  three  days  old. 
Some  good  dairymen  advocate  taking  them  away 
at  birth,  but  the  calf  will  get  a  better  and  more 
natural  start  if  allowed  to  suck  at  will  the  first 
dav  or  two,  while  the  udder  of  the  cow  will  be 
benefited,  and  it  is  not  a  serious  matter  to  teach 
a  three-day  calf  to  drink  from  h.  pail.    The  usual 
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well  known  motluxl  of  nsin.ii:  fli(>  finjrois  to  ionch 
a  calf  to  drink  from  a  ijail  has  nevor  yot  boon  im- 
proved upon.  Difrcrcnl.  more  or  I(>s8  HK-clianical 
contrivances  with  aitificial  (eats  have  been  con- 
trived, all  of  which  owinp  to  the  necessity  of  wash- 
in":  liRve  been  found  impracticable  and  if  not  kepi 
clean  do  injury  (o  the  digestive  organs,  through 
contamination  of  the  milk. 

The  growth  of  the  calf  during  the  first  year  will 
depend  ir.uch  on  the  start  the  calf  gets  the  first 
month.     It  should,  of  course,  have  its  mother's 
milk  for  the  first  tliiec  or  four  days.    The  fresh 
milk  of  the  newly-calved  cow  contains  that  pro- 
duct, colostrum,   that   is  necessary   to   stimulate 
♦he  newly-born  calf's  digestive  system  into  action. 
At  ;       "?ast  the  calf  should  have  fresh  milk  till 
two  weeks  old,  five  to  six  quarts  per  day  being  suf- 
ficient.   If  it  is  desired  to  change  on  to  skim  milk, 
which  is  the  only  really  successful  method  of  rais- 
ing good  heifers,  the  change  sliould  be  mad'^  grad- 
ually, substituting  every  day  more  and  more  skim 
milk  for  the  same  amount  of  fresh.     It  becomes 
necessary,  of  course,  to  provide  in  some  way  the 
fat  a  calf  must  have,  but  which  is  lacking  in  the 
skim  milk.    For  this  purpose  flaxseed  jelly  is  best. 
This  is  made  by  simmering  a  pound  of  ground 
flaxseed  in  3  quarts  of  water,  or  boiling  one  pound 
nf^  ground  flaxseed  in  a  gallon  of  water  until  a 
thick  jelly  is  formed.    Wl-fii  the  change  is  being 
made  from  wjiole  milk  to  skim  milk,  a  tablespoon- 
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ful  of  this  jolly  sliouM  ho  added  to  the  milk 
gradually  increasing  ttio  amount  until  at  one 
month  old  a  half  rnpful  may  bo  fod  at  each  food 
The  Central  Expori.nontal  Farms  recommended' 
the  following  mixture,  to  l)e  fed  in  much  the  same 
way:— 

One  part  ground  flaxseed. 

Two  parts  fine  cornmeal,  sifted. 

Two  parts  finely  gnmnd  oatmeal,  sifted. 
Boil  and  allow  to  stand  twelve  hours  covered 
Begin  with  one-eighth  of  a  ixumd  per  ,Iay,  when 
the  calf  IS  one  month  old:  now  milk  for  the  month 
previous  and  no  solids.  Increase  the  amount  per 
day  as  the  calf  grows  older,  until  one-half  pound 
IS  hemo^  fed.  ^ 

As  the  calf  gets  over  three  weeks  old,  it  will 
start  to  nibble  at  a  little  hay.    Some  good  clover, 
or  alfalfa,  should  then  be  within  reach  at  all  times, 
till  three  months  old.     At  about  the  same  age 
It  will  commence  to  eat  a  little  grain,  and  for  this 
purpose  there  is  nothing  better  than  equal  parts 
of  bran  and  oats,  (whole  oats  preferred)  fed  in 
addition  to  the  flaxseed  or  other  food  in  the  milk 
In  feeding  calves,  it  must  be  remembered  that 
skim  milk  must  be  more  carefully  fed  than  whole 
milk.    Lacking,  as  it  does,  the  natural  butter  fat 
an  overdose  is  almost  certain  to  bring  on  indi- 
gestion and  scours.    If  fed  cold,  when  calves  are 
used  to  warm  milk,  the  same  difficulty  occurs 
Gare  must  also  bo  exercised  in  keeping  the  pails 
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''loan  niul  swoot.     Sour  skim  milk  cnii  lio  snfoly 
f«'(l  jiftor  the  calf  is  alx.ut  throo  months  old,  if  the 
calf  is  gradually  mado  apcnstomod  to  it  and  it  ho 
fod  ontiroly.    Thou^'h  skim  milk  is  tho  host  food 
on  which  to  roar  oalvos,  swoot  whey  can  ho  usofl 
if  tho  change  is  gradually  mad;^   from  milk   to 
whoy,  and  tho  flaxseed  or  otlior  .jelly  added  tho 
same  as  to  skim  milk.    Whore  neither  whey  nor 
milk  can  be  procured,  the  use  of  ha>  tea  has  boon 
found  of  help.     This  is  prepared  i)y  boiling  cut 
clover  or  timothy  until  a  strong  tea  is  obtained. 
This  is  fed  exactly  tho  same  as  milk.    Calves  may 
profitably  be  kept  on  skim  milk  or  whev  till  .siy 
or  seven  montlis  old,  and  if  extra  size  is  desired,  it 
may  be  kept  up  till  ten  months. 

The  pasturing  of  calv(>s  under  six  months  old 
is  not  to  be  advised.  Tho  digestive  system  of  tho 
calf  requires  feed  in  more  concentrated  form  than 
does  the  older  animal.  Grass,  therefore,  has  so 
much  bulk  in  comparison  with  the  nutrients  sup- 
plied, that  tlio  calf's  system  cannot  handle  it 
economically  until  developed  by  age.  Moreover, 
the  thin  skin  and  fine  hair  of  our  dairy  calves  can- 
not well  stand  the  blistering  effect  of  tlio  sun  and 
flies  when  pasturing  in  the  open.  Tlio  calves  will 
(5o  much  better  if  kept  in  a  dry  pen  or  shed,  where 
they  can  be  conveniently  fed.  If  the  pen  is  dark- 
ened during  the  heat  of  the  dav,  tho  flies  will  not 
cause  mucb  trouble.  When,  however,  thev  liave 
reached  the  age  of  six  months,  and  the  worst  of 
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the  heat  is  over,  and  pasture  plentiful,  calves  will 
do  well  to  be  turned  out,  and  exceedingly  well  if 
the  feeding  of  milk  and  a  little  grain  (say  one  or 
one-and-a-half  pounds  each  per  day)  be  continued 
for  a  month.    Calves  that  have  had  a  run  at  past- 
ure during  the  fall  nionths  usually  fr^i  thin,  but 
seem  to  feed  and  grow  better  during  the  ensuing 
winter,  than  if  kept  stabled  the  entire  first  year^ 
Until  the  calf  is  one  year  old,  the  ration  should 
be  of  good  quality  hay,  roots  and  meal,  rather  than 
too  bulky,  that  is  containing  too  much  silage  or 
corn  fodder.    A  small  amount  of  silage  may  be 
fed  the  first  winter,  say  six  or  seven  pounds  a  day 
at  most,  to  add  variety  to  the  ration.    Clover  or 
alfalfa  hay  should  form  the  bulk  of  the  ration, 
and  the  grain  ration  need  not  be  large,  but  should 
consist  largely  of  bran,  oats,  and  oil  meal,  all  of 
which  are  suitable  for  young  and  growing  animals. 
If  dehornmg  is  practised,  and  this  operation  is  to 
be  advised  in  at  least  all  grade  herds,  it  can  be 
most  easily  done  to  the  calf.    The  operation  con- 
sists m  application  of  moist  caustic  potash  to  the 
small  horn  or  button,  about  the  time  it  comes 
through  the  skin.    Care  must  be  observed  to  keep 
the  potash  from  contact  with  the  hands  and  from 
the  eyes  of  the  calf. 

The  Heifer 

Feeds  and  Care:— In  spring  all   calves  over 
seven  months  old  can  be  turned  out  to  grass  which 
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is  plentiful,  and  is  all  the  feed  required  till  fall 
Beyond  seeing  that  there  is  plenty  of  pasture! 
shade  and  water,  and  salt  twice  a  week,  no  other 
care  is  needed  till  late  in  the  fall,  as  heifers  may 
be  safely  left  out  as  long  as  there  is  pasturage  to 
fill  them  up.  When  brought  into  the  stable  the  food 
should  be  plentiful,  but  bulky  in  its  nature,  in 
order  to  develop  a  large  and  efficient  digestive 
system.    Silage  may  be  fed  Uberally;  oat  straw 
and  a  moderate  amount  of  hay  and  roots,  fed  in 
comfortable  quarters,  will  supply  all  the  neces- 
sities for  good  growth  and  development.     If  a 
heifer  is  due  to  calve  in  the  spring  she  should  have 
a  little  gram  added  to  her  ration.    For  fhis  pur 
pose,  two  or  three  pounds  per  day  of  the  grain 
mixture  bemg  fed  to  the  milking  herd  will  do    If 
the  bulky  part  of  the  ration  is  not  of  very  good 
quality,  a  httle  grain  mixture  can  be  fed  to  ad 
vantage,  especially  during  the  early  winter 

Time  To  Breed  :-It  is  usually  not  good  practice 
to  breed  a  dairy  heifer  till  she  is  at  least  twenty 
months  old     If  she  is  of  average  size  for  her 
breed,  should  she  be  bred  earlier  she  is  not  likely 
to  make  both  her  normal  growth  and  her  best 
yield  or  milk  during  her  first  lactation.    She  will 
become  stunted  in  her  growth,  and  always  be  a 
small  cow  on  that  account.    If  she  be  extra  large 
the  heifer  may  safely  be  bred  to  calve  shortly' 
alter  she  is  twenty-four  months  old.    During  th'e 
period  a  heifer  is  carrying  her  first  calf,  she  re- 
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quires  occasional  handling  in  order  that  she  may 
make  as  httle  trouble  as  possible  when  first  com- 
mencing  to  milk.  Kind  treatment  at  this  time 
will  be  well  repaid  during  her  future  milking  life. 

The  Hero  Buu, 

The  entire  care  of  a  dairy  bull  must  be  with  the 
view  of  keeping  his  vigor  and  getting  power  at 
their  highest  point.  In  additio°n  to  Ihe  pile' 
kmd  and  amount  of  feed,  he  must  have  sufficient 

active  and  vigorous.  The  dairy  bull  has  much 
the  same  digestive  capacity  as  a  cow,  so  that  when 
he  reaches  maturity  he  has  the  digestive  power  to 
ay  on  fat  readily.  This  excess  lit  nsZ^Z^s 
l.im  up,  makes  him  heavy,  and  he  loses  LZ. 
creative  powers  unless  he  is  compelled  to  take 
enough  exercise  to  keep  down  this  condition.  The 
feed  of  the  bull,  like  that  of  the  cow,  needs  to  be 
of  a  bulky  character,  but  should  not  be  too  coarse 

that  vsould  develop  too  much  middle,  which  in  a 
bu^  injures  his  vitality,  making  hiin  slow  and 
c  umsy.  Clover  hay  should  form  the  bulk  of  a 
bull  s  ration,  m  ad.Iition  to  a  small  amomit  of 
loots  silage  and  straw.  With  this  kind  of  feed 
a  bull  may  require  very  little  grain,  except  when 
he  IS  d,  ing  heavy  service.  At  such  t  mes,  Oirle  or 
four  pounds  per  day  of  bran,  oats  and  oil  meal 
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would  prove  ample.  If  clover  or  alfalfa  hay  could 
not  be  procured,  timotliy  or  blue  grass  hay  will 
give  good  results,  but  a  little  more  concentrates, 
preferably  bran,  will  have  to  be  fed.  As  a  bull 
has  a  large  body  to  maintain,  he  requires  con- 
siderable total  feed.  The  following  rations  would 
be  suitable  for  a  bull  1,500  to  2,000  pounds : 
Ration  1.— Clover  Hay.  .20  to  25  lbs.  per  day. 

Oat  Straw 5  lbs.  per  day. 

I^«ots 20  lbs.  per  day. 

Silage 10  lbs.  per  day. 

Grain  :\lixture.2  to  4  lbs.  per  day. 
In  summer  an  equal  weight  of  cut  grass,  or 
other  soiling  crops,  could  take  tlie  place  of  roots 
and  silage. 

Ration  2.-Timotliy  Hay  ...  15  lbs.  per  day. 

Corn  Fodder  ....  10  lbs.  per  day. 

I^oots 30  lbs.  per  day. 

Grain  Mixture  . .  4  lbs.  per  day. 
For  a  young  and  growing  bull,  usually  active  at 
that  age,  more  liberal  feeding  can  be  safely  done 
as  growth  has  to  be  provided  for.  Even  at  that 
age,  the  roughage  should  consist  largely  of  hay 
and  straw  and  roots,  rather  than  silasre. 

The  handling  of  a  bull  often  causes  serious  con- 
sideration, especially  after  he  becomes  old  enough 
to  do  physical  harm.  No  bull,  no  matter  how  quiet, 
should  be  trusted,  as  he  may  turn  ugly  at  a  sec- 
ond's notice  from  no  apparent  cause.  It  is  usual- 
ly the  quiet  bull  that  hurts  someone  as  the  cross 
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bull  seldom  gets  the  opportunity.  A  bull  is  usual- 
ly quieter  if  kept  stalled  where  he  can  see  the 
cows.  He  should  have  a  box  stall  to  himself  where 
he  has  considerable  room  to  move  around.    As  a 
rule,  however,  when  he  gets  older  it  becomes  dif- 
ficult to  catch  him  in  the  stall.    To  avoid  this,  he 
should  be  tied  with  a  light  rope  long  enough  to 
reach  twice  from  the  ceiling  to  the  floor.    One  end 
is  snapped  to  the  ring  in  the  nose,  the  other  is 
passed  through  a  pulley  at  the  ceiling,  near  the 
door  of  the  stall,  and  a  weight  of  a  couple  of 
]%>unds  fastened  thereon.    This  weight  is  just  suf- 
ficient to  keep  the  rope  tight  and  prevent  a  loop 
of  the  rope  at  the  bull's  nose  from  reaching  the 
floor  to  be  stepped  on,  while  not  heavy  enough  to 
inconvenience  the  animal  in  moving  about  the 
stall.    At  the  same  time  the  weighted  end  of  the 
rope  can  be  grasped  on  opening  the  door,  to 
which  the  bull  can  be  drawn  without  entering  the 
stall.    For  exercise,  the  bull  should  be  turned  out 
in  the  yard  every  fine  day.    The  more  exercise  he 
gets,  the  less  vicious  he  will  be.    If  he  is  difficult  to 
catch  in  the  yard,  he  can  be  tied  by  a  rope  to  a 
pulley  block,  running  on  a  rope  or  wire  cable 
stretched  overhead  between  two  posts  in  the  yard, 
with  jnst  enough  slack  in  the  rope  so  that  he  can- 
not get  his  foot  through  it.    If  one  or  both  of  the 
posts  are  in  the  yard,  a  stop  must  be  put  on  the 
cable  to  prevent  him  from  walking  around  the 
post  and  tangling  himself  up.    This  is  one  of  the 
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best  methods  of  handling  a  vicious  bull,  as  he  is 
always  under  control.  If  not  too  highly  fed,  most 
bulls  of  the  dairy  breed  are  active  enough  to  take 
sufficient  exercise.  A  bull  over  one  year  old  should 
never  be  led  out  without  a  strong  staff.  If  it  is 
necessary  to  lead  a  cross  bull,  blindfolding  him 
with  leather  or  a  folded  sack  will  usually  make 
him  quite  safe  to  handle.  Dairy  bulls,  never  al- 
lowed to  get  in  high  flesh  and  with  sufficient  exer- 
cise, have  been  known  to  remain  active  for  ser- 
vice till  ten  years  old  or  over. 
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Chapter  X 
COMMON  AILMENTS  AND  DISEASES 

LIKE  all  living  creatures,  the  dairy  animal  is 
not  always  in  perfect  health.    Since  dairy 
cattle  now  live  under  rather  artificial  con- 
ditions they  are  no  doubt  afflicted  by  more  ail- 
ments than  if  living  under  entirely  natural  condi- 
tions.   The  old  saying  **  prevention  is  better  than 
cure",  admits  of  no  more  proper  application  than 
in  the  dairy  business.    Therefore,  the  aim  of  all 
dairymen  should  be  to  give  that  care  and  attention 
that  will  ward  off  disease,  rather  than  to  depend 
on  his  own  skill  or  that  of  his  veterinarian  to 
avoid  serious  loss  from  this  source.    Though  the 
most  stringent  care  cannot  always  prevent  dis- 
eases from  creeping  in,  the  following  of  the  simple 
rules  of  ventilation  and  cleanliness,  the  supply  of 
abundance  of  good  food,  admission  of  sunlight  and 
periodic  disinfection  of  stables,  will  prevent  most 
of  the  losses  that  occur  in  dairy  stables  from 
disease. 

A  discussion  of  some  of  the  commoner  afflictions 
of  cattle  that  yield  to  treatment  by  the  farmer 
himself,  together  with  causes,  prevention  and 
cure,  here  follows : 
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Abortion  I—This   disease   is   of   two    distinct 
kinds,  mechanical  or  accidental  abortion,  caused 
by  a  fall,  a  blow,  or  a  hook  from  another  cow,  and 
contagious  abortion,  due  to  the  presence  of  a  germ 
m  the  genital  organs  of  the  pregnant  cow.    The 
first  kind  only  occasionally  happens,  and  can  be 
avoided  only  by  care  in  handling  the  cows  to  avoid 
accidents  of  this  kind.     The  second  kind  is  the 
scourge  of  the  dairy  business.    The  germ  of  this 
disease  has  extraordinary  vitality  which  enables 
It  to  remain  active  in  the  system  of  the  cow  from 
one  pregnancy  to  another,  and  great  power  of  re- 
sistance, which  enables  it  to  survive  medicinal 
treatment  that  does  not  have  actual  contact  with 
the  germ  itself.    Because  the  germ  lives  in  the 
womb,  which  is  tightly  closed  except  for  a  few 
days  after  calving,  it  1.,  of  course,  impossible  to 
bring  the  germ  in  direct  contact  with  disinfect- 
ants for  the  greater  part  of  the  year.    Therefore, 
there  has  not  yet  been  found  any  course  of  medi- 
cinal treatment  to  which  the  disease  has  appreci- 
ably yielded. 

The  disease  usually  finds  its  way  into  the  stable 
through  the  medium  of  a  purchased  cow  that  is 
infected,  or  a  bull  that  has  served  an  affected  cow 
passing  on  the  infection  to  healthy  cows.  The  most 
obvious  method  of  prevention  is  to  avoid  the  intro- 
duction into  the  herd  of  either  males  or  females 
from  herds  that  are  infected,  and  to  prohibit  the 
service  of  outside  cows  by  the  herd  bull.    Should 
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the  disease  once  get  a  foothold  in  the  herd,  the 
spread  of  the  disease  to  all  cows  is  always  very 
rapid,  and  even  with  the  strictest  treatment  will 
take  some  year.-^  to  entirely  eradicate.    There  are 
the  best  grounds  for  belief  that  a  cow  may  carry 
the  affection  and  yet  not  abort,  having  sufficient 
resisting  power  to  prevent  the  disease  from  oper- 
ating.   It  is  also  believed  that  when  a  cow  be- 
comes normal,  after  aborting  one  or  two  times, 
that  she  still  retains  in  her  system  that  infection, 
that  may  be  transmitted  to  other  animals.    The 
latest  investigation  into  the  disease  points  to  the 
probability  of  a  heifer  calf,  born  normally  from 
a  cow  of  either  of  the  above  kinds,  carrying  the  in- 
fection in  her  system  until  she  herself  is  of  breed- 
ing age,  when  she  may  abort.    The  same  investi- 
gations show  that  it  is  possible  for  a  healthy 
heifer  calf  to  become  infected  from  the  milk  of  an 
infected  cow,  and  carry  the   infection  until   it 
causes  her  to  abort  at  the  first  opportunity.  These 
may  explain  the  lack  of  success  in  eradicating  the 
disease  that  has  so  far  attended  the  strict  methods 
of  isolation,  sanitation,  and  disinfection  hereto- 
fore practised  by  many  dairymen.     This  would 
also  partially  explain  the  progress  of  the  disease, 
through  practically  all  badly  infected  herds ;  that 
is,  that  the  infected  cows  seem  to  become  imnmne 
after  two  or  three  years,  and  that  ensuing  out- 
breaks are  usually  among  heifers  and  purchased 
cows. 
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The  only  methods  of  handling  nn  infected  herd 
are  isolation  of  aborting,  or  about  to  abort,  cows 
from  the  rest  of  the  herd,  disinfection  of  stalls  and 
gutters  about  the  infected  animals,  and  burning 
or  burying  all  discharges  and  bedding  from  abort- 
ed cows.    Added  to  these  is  the  necessity  of  flush- 
ing  the   vagina    and    washing   of    the    exterior 
genitals,  tails  and  thighs,  witli  an  antiseptic  solu- 
tion till  all  discharges  cease.    The  sheath  of  the 
bull  should  be  cleansed  with  an  antiseptic  after 
each  service.    The  best  disinfectant  for  internal 
work  is  a  three  per  cent,  solution  of  carbolic  acid, 
phenol  or  chloral  naphtholeum  or  a  ten  per  cent, 
solution  of  boracic  acid,  which  has  the  advantage 
of  not  being  so  harsh  as  to  cause  severe  straining, 
which  sometimes  is  the  result  f         ^'^  first  men- 
tioned disinfectants.    For  externtl  use  and  disin- 
fection of  stalls  and  gutters,  etc.,  a  solution  of 
carbolic  acid,  zenoleum  or  any  other  coal  tar  pro- 
duct, double  the  strength  mentioned  above,  and 
for  use  in  disinfecting  the  stables  a  two  per  cent, 
solution  of  corrosive  sublimate  will  also  be  found 
very  effective. 

One  of  the  frequent  results  of  abortion  is 
temporary  loss  of  the  breeding  powers  of  the 
female.  Good  feeding  and  frequent  flushing  of  the 
vagina,  to  expedite  the  healing  of  the  organs 
after  abortion,  is  the  best  treatment  for  this  con- 
dition. 
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Bloat:— This  ailment  is  caused  usually  ])v  a  too 
heavy  feed  of  damp  jo^roen  feed,  such  as  red  ch)vor, 
corn,  or  rape.     The  best  preventive  is  to  have 
the  animals  partially  satisfied  before  turning  on 
to  such    feeds  as  the  above,  or  to  drive  animals 
out  before  they  have  a  chance  to  gorge.    In  moder- 
ate cases  a  dose  of  two  tablespoons  of  turpen- 
tine in  a  pint  of  raw  linseed  oil  will  work  a  speedy 
recovery.   If  the  case  is  severe,  immediate  tapping 
with  a  trocar  and  cannula  at  a  point  equi-distant 
from  the  hook  point,  loin  edge  and  last  rib  on  the 
left  side.    This  should  be  followed  by  a  dose  of 
turpentine  and  raw  oil  mentioned  al)ove,  and  light 
feeding  for  three  successive  days.    Tying  a  short 
piece  of  fork  or  broom  ) -indlo  cross-wise  in  the 
animal's  mouth  has  also  been  found  to  give      ick 
relief. 

Blind  Teats:— This  trouble  arises  from  dif- 
ferent causes  but  is  usually  the  result  of  a  growth 
in  the  milk  channel,  following  an  attack  of  mam- 
mitis  or  garget.  It  is  sometimes  caused  from  a 
deep  Avound  such  as  a  barb  wire  cut.  Should  the 
trouble  commence  while  the  cow  is  in  full  milk, 
little  can  be  d(  e  except  to  milk  with  a  milk  tube,' 
kept  clean  and  sterilized,  and  when  the  cow  goes 
dry  the  growth  can  be  partially  removed  with  a 
teat  bistoury.  This  operation  should  be  perform- 
ed only  by  a  competent  veterinarian. 

Bloody    Milk:— An    injury    to    one    or    more 
quarters  of  the  udder,  or  an  attack  of  garget,  are 
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tho  URunl  causes  of  this  nilmont.  Froquont  milk- 
ing of  the  aflFocted  quartor,  and  bathin-  with  hot 
water  twice  daily,  usually  effects  a  cure. 

Cow  Pox:— This  is  a  common  trouble  during 
the  spring  when  cows  are  first  turned  out  to 
pasture,  and  is  usually  spread  from  cow  to  cow 
by  the  hands  of  the  milker.  The  use  of  zinc  oxide, 
carbolic  salve,  or  even  vaseline  and  sulphur,  after 
each  milk,  ng,  is  the  best  treatment.  When  the  dis- 
ease first  appears,  the  affected  cow  should  be 
milked  last  to  avoid  spreading  the  disease  to  other 
animals. 

Fovl  in  the  Foot :— Sometimes  from  the  pres- 
ence of  dirt  between  the  toes,  the  animal's  foot 
will  become  swollen  and  sore.  The  foot  should 
then  be  scraped  and  washed  clean  with  a  disinfect- 
ant, every  day,  and  the  foot  kept  wrapped  in  a 
sack  containing  a  gallon  of  moist  bran. 

Garget  or  Mammitis  :~Gar^ot  is  well  known  to 
all  dairymen.  The  natural  swelling  of  the  udvler 
at  calving  time  must  not  be  confused  with  this 
disease,  which  may  occur  at  any  time  in  the  milk- 
mg  period.  Caked  udder  is  another  common 
name  for  the  trouble.  The  usual  cause  is  a  chill 
due  to  cold  in  the  udder  brought  on  by  draft  or 
by  contact  of  the  udder  with  ^e  cold,  damp  floor 
or  the  ground.  If  taken  at  the  beginning,  a  cure 
IS  usually  effected  by  keeping  the  cow  in  a  warm 
dry  place,  and  dosing  her  with  Epsom  salts,  or 
raw  oil.    Frequent  massaging  of  the  quarter,  fol- 
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lowed  by  mJnir  >  v  ith  sweet  oil,  castor  oil,  or 
lard  is  to  be  id..;-  i.  Should  the  case  become 
severe,  fomei  Uitioii^  with  V'"''  water  three  times 
a  day  will  bo  •.",  "s^;  .o  udder  must  then  be 

rubbed  perfecr  yd  j  .  » iphorated  oil  rubbed 
in.  This  is  r.'ther  i  .  >  treatment  and  may 
cause  tempora  vy  di  yiiipr  up  of  the  quarter.  The 
worst  cases  may  require  the  use  of  a  hot  poultice 
of  flaxseed,  bran,  or  hot  rags.  The  disease,  or  at 
^(^ast  one  form  of  it,  is  contagious,  so  that  in  all 
cases  the  milk  or  fluid  from  the  affected  udder 
should  be  drawn  inio  a  separate  pail  and  destroy- 
ed, and  the  udder  disinfected  externally  with  a  five 
per  cent,  solution  of  carbolic  acid. 

Inversion  of  the  Womb  or  Casting  of  the 
Withers : — The  above  words  describe  the  condi- 
tion where  the  womb,  or  calf  bed,  appears  in  a 
mass,  inside  out,  on  the  outside  of  the  cow's  body. 
It  usually  follows  a  difficult  calving,  and  denotes  a 
breaking  or  tearing  of  the  ligaments  that  hold  the 
uterus  in  its  proper  place  in  the  body.  When  a  cow 
has  once  had  trouble,  it  is  liable  to  occur  again, 
after  any  succeeding  calving.  The  operation  of 
returning  the  uterus  is  a  difficult  one.  To  over- 
come the  straining  of  the  cow,  tie  a  quarter-inch 
rope  tightly  around  the  body  just  back  of  the 
shoulder,  and  another  just  forward  of  the  hooks. 
The  uterus  should  then  be  washed  oif  with  clean, 
cold  water,  with  a  very  small  trace  of  disinfectant. 
Then  the  mass  can  be  slowly  and  carefully  forced 
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back  into  place  with  tho  closed  fist.  An  occasional 
dash  of  cold  water  over  the  parts  will  reduce  tho 
si'/e  by  driving  out  part  of  the  blood.  To  hold  the 
uteru.s  in  place  after  being  returned,  the  lips  of 
the  vnlva  may  bo  stitched  for  a  couple  of  days.  Or, 
after  placing  a  tight  surcingle  around  the  cow's 
chest,  two  small  ropos  may  bo  brr)ught  from  it 
over  tho  cow's  back,  on  each  side  of  tho  tail,  cross- 
ed or  knotted  just  under  the  tail  and  brought 
down,  one  on  each  side  of  the  uddor  next  the 
thighs,  and  tied  tiglitly  to  tho  surcingle  under  the 
chest.  Then  the  cow's  hind  feet  should  be  raised 
six  inches  higher  than  her  fore  feet,  for  about  a 
week.  If  cows,  heavy  in  calf,  acquiro  the  habit  of 
standing  back  in  a  deep  gutter,  the  gutter  had 
better  be  filled  up  level  to  avoid  bringing  on  this 
trouble. 

Z^ce:— These  pests  are  difficult  to  eradicate 
in  a  stable.  They  often  have  a  good  foothold  be- 
fone  they  are  noticed,  particularly  on  animals 
with  long,  thick  hair.  They  show  their  presence 
by  the  unthrifty  dry  appearance  of  the  coat  and 
loosening  patches  of  hair.  Two  good  washings 
of  the  whole  animal,  with  a  five  per  cent,  solution 
of  creolin,  zenoleum,  or  crude  carbolic  acid,  about 
ten  days  apart,  will  kill  most  of  them.  Dusting  the 
roots  of  the  hair  thoroughly  with  a  mixture  of 
hellebore  and  dry  cement  is  also  efficacions.  If 
the  hnir  is  very  long  and  thick,  it  will  often  pay 
to  clip  the  animal  before  treating. 
(J) 
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Lump  Jaw : — This  is  a  hard  growth  or  swelling 
close  to  the  bone  of  the  lower  jaw.  As  it  is  very 
infectious  the  animal  should  be  isolated  from 
other  cows  before  the  swelling  bursts.  The  only 
known  remedy  is  a  dose  of  two  drams  of  iodide  of 
potash  in  half  a  pint  of  water  given  eve^y  day  for 
seven  days.  If  the  swelling  does  not  reduce  in  that 
time  repeat  the  dose.  In  the  case  of  a  valuable 
animal  treatment  may  be  worth  while.  An  ordin- 
ary one  R'jght  better  be  slaughtered  as  soon  as 
the  disease  is  noticed,  as  the  meat  can  then  be 
used.  It  is  contrary  to  law  to  sell  meat  from  an 
animal  in  the  advanced  stages  of  the  disease. 

Milk  Fever: — Parturient  apoplexy  is  another 
name  for  the  same  disease.  This  trouble  affects 
only  heavy  milking  cows  within  a  few  days  after 
calving.  It  never  attacks  a  heifer  at  her  first 
calving,  and  rarely  is  found  if  the  calf  is  allowed 
to  run  with  the  cow  for  the  first  week.  It  rarely 
attacks  a  cow^  whose  bowels  a^-e  in  a  laxative  con- 
dition and  which  is  being  lightly  fed  on  laxative 
foods,  and  if  the  cow  is  not  milked  out  clean  dur- 
ing the  first  three  days  the  disease  seldom  occurs. 

The  symptoms  are:  Loss  of  appetite,  uneasi- 
ness, and  partial  paralysis  of  the  limbs,  or  in- 
ability to  rise  or  walk.  Soon  the  cow  goes  down 
in  an  unconscious  or  semi-conscious  condition. 
The  cow  should  never  be  drenched  while  in  this 
condition,  as  all  or  part  of  the  liquid  may  flow 
into  the  lungs  and  cause  almost  certain  death.  Of 
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late,  the  disease  has  been  found  to  yield  readily 
to  the  air  treatment.    This  consists  in  pumpine 
the  quarters  full  of  air  and  confining  the  air  by 
tying  the  teats  tightly  with  tape.    This  may  be 
done  with  a  bicycle  pump  or  a  rubber  atomizer 
bu  b,  attached  by  a  piece  of  rubber  tubing  to  a 
milking  tube,  or  by  the  use  of  a  special  milk  fever 
outfit  of  much  the  same  nature,  in  which  the  air 
has  to  pass  through  a  chamber  filled  with  med- 
icated cotton.     The     ^ats  should  first  be  partly 
milked  out,  then  washed  off.    Tho  tube  to  be  in- 
serted should  also  be  clean  and  sterilized.    Air 
may  be  pumped  into  each  teat  till  well  distended, 
then  the  teat  should  be  tied  with  a  tape  to  prevent 
Its  escape.     One  injection  will  usually  be  found 
sufficient,  but  it  may  be  repeated  if  necessary 

Paralysis  of  the  Bowels -Thi^  disease  some- 
times attacks  cows  during  the  first  few  days  thev 
are  turned  out  to  pasture.    It  is  supposedly  caus- 
ed by  lymg  on  the  damp,  cold  ground.    The  cow 
refuses  to  eat  anything,  though  she  shows  no  pain 
at  first  and  gradually  becomes  weaker  and  weaker 
through  lack  of  feed.    In  three  or  four  days  she 
will  go  down,  will  be  unable  to  raise,  and  in  a  dav 
or  two  TdU  usually  die  in  great  agony.    Unless 
taken  at  its  inception,  the  disease  is  fatal.    Strong 
stimulants,  such  as  nux  vomica,  sulphate  of  iron 
and   bichromate   of   potash    administered   bv   a 
veterinary  will  sometimes  work 
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Pneumonia: — Inflammation  of  the  lungs,  as  it  is 
commonly  called,  attacks  cattle  only  in  cold  weath- 
er. The  symptoms  are  lack  of  appetite  and  am- 
bition, rapid  breathing  and  a  crackling  sound  in 
the  lungs,  heard  when  the  ear  is  applied  to  the 
chest.  The  disease  is  usually  ushered  in  with  a 
severe  chill,  followed  by  a  high  fever.  A  veterin- 
arian had  better  be  called  in,  and  the  animal  plac- 
ed in  a  dry  stall,  not  necessarily  too  warm,  but 
free  from  draughts.  The  animal  is  not  likely  to 
eat,  but  she  may  take  a  bran  mash  or  boiled  po- 
tatoes. The  medicine  given  should  consist  of  a 
pint  of  raw  linseed  oil  at  the  beginning,  followed 
every  three  hours  by  a  quart  of  thin  flaxseed  gruel 
and  two  ounces  of  whiskey.  A  good  strong 
mustard  plaster  over  the  lung,  left  on  two  hours, 
will  help  relieve  the  pain.  The  animal  should  be 
kept  blanketed  and  free  from  draughts  till  fully 
recovered. 

Retention  of  the  Afterhirth :— The  cause  of  this 
disease  has  never  yet  been  ascertained.  It  attacks 
calving  cows  in  all  the  varying  stages  of  bodily 
condition,  age,  and  breeding,  at  all  times  of  the 
year,  and  in  all  weather.  It  is  found  after  most 
cases  of  abortion  or  abnormal  birth.  If  the  after- 
birth does  not  come  away  within  twelve  hours 
after  calving  it  will  not  come  away  naturally.  To 
avoid  the  poisoning  of  the  system  by  the  decay  of 
the  tissues  of  the  afterbirth  in  the  womb,  it  is 
necessary  to  remove  them.    This  should  be  done 
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by  at  least  the  third  day  after  calving.    After  pro- 
viding himself  with  a  pail  of  warm  water,  in  which 
IS  a  disinfectant,  the  operator  should  strip  to  the 
waist,  wash  his  hands  and  arms  in  the  water  and 
coat  them  with  some  oil,  vaseline  or  lard.  The  arm 
should  then  be  inserted  in  the  vagina,  and  the 
liand  follow  up  the  placenta  into  the  womb  until 
the  first  attachment  is  reached.    This  is  a  bulbous- 
like   projection,   or   cotyledon,   from   which   the 
placenta  can  be  separated  by  the  finger  and  thumb 
Follow  up  the  placenta  until  the  tissues  are  all  re- 
moved from  the  cotyledons,  at  all  times  exercis- 
ing a  steady  pull  on  the  end  of  the  placenta  hang- 
ing from  the  cow.    This  is  a  hard,  tedious  opera- 
tion, but  should  be  done  with  as  little  roughness  as 
possible,   to   avoid  bleeding  at   the  cotyledons. 
After  removal  of  all  parts  of  the  afterbirth,  the 
uterus  must  be  flushed  out  with  a  gallon  of  warm 
antiseptic  solution.    For  this  purpose  a  solution 
of  boracic  acid  is  advised  as  it  is  not  so  harsh  and 
causes  less  straining.    A  mild  solution  of  carbolic 
acid,  about  two  per  cent.,  will  also  be  efficient.  If 
there  is  any  discharge,  a  second  Hushing  out  inside 
of  forty-eight  hours  is  to  be  advised. 

Ringworm  i-This   is   a  fungus  growth  more 
often  found  on  calves  than  in  mature  animals 
Treatment  consists  in  painting  with  iodine,  or  a 
couple   of  appUcations   of   sugar   of  lead   and 
cream,  one  to  four  parts  by  weight.  Kerosene  oU 
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will  often  work  a  cure,  but  leaves  the  surface  raw, 
and  retards  the  growth  of  the  new  hair. 

Tuberculosis : — This  disease  is  much  more  com- 
mon in  our  Ontario  herds  than  is  usually  sup- 
posed. This  is  due  to  the  fact  that  animals  well 
fed  and  cared  for  do  not  show  any  outward  indi- 
cations of  the  disease,  until  the  disease  has  reach- 
ed the  well  deyeloped  stage.  There  is  no  known 
cure  for  the  disease,  and  treatment  consists  only 
in  preventing  its  spread  to  healthy  animals.  The 
presence  of  the  disease  is  indicated  only  by  the 
application  of  the  tuberculin  test.  Every  farmer 
would  be  wise  to  test  all  his  cattle  at  least  once  a 
year.  If  only  a  few  animals  react,  they  should  be 
disposed  of  to  avoid  infecting  the  balance  of  the 
herd.  In  its  first  and  middle  stages  the  disease 
does  not  actually  affect  the  sale  of  the  meat.  If 
quite  a  number  react,  so  that  immediate  disposal 
would  cause  a  severe  loss,  all  possible  means 
should  be  taken  to  isolate  the  reacting  ones  from 
the  healthy  cows,  both  in  the  stable  and  in  the 
pasture.  The  calves  from  diseased  cows  are  al- 
ways born  healthy,  and  if  removed  at  birth  from 
contact  with  the  mothers,  and  fed  only  the  milk 
from  healthy  cows,  they  will  be  as  free  from  the 
disease  as  calves  from  dams  that  have  no  tuber- 
culosis. 

Warbles: — These  lumps  that  develop  on  the 
backs  of  the  ea';tle,  just  under  the  skin,  are  the 
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larvae  or  grubs  of  a  bot  fly  that  lays  its  eggs  the 
previous  summer.  Turpentine,  or  a  mixture  of 
one  part  sulphur  to  two  parts  lard,  smeared  on 
the  lumps  will  kill  the  grubs  as  soon  as  they  make 
an  openmg  in  the  skin.  Large  warbles  can  be 
squeezed  out  by  the  hand  and  destroyed 

White  Scours  in  Calves  :-This  is  an  infectious 
disease  attacking  young  calves.     Though  due  to 
the  presence  of  a  germ  in  tlie  digestive  tract,  it 
rarely  occurs  where  clean  metliods  of  feeding  are 
practised.    The  symptoms  of  the  disease  are  loss 
of  appetite  and  energy,  slight  bloating,  and  an  of- 
fensive white  color  to  the  manure.    An  immediate 
purgative  of  two  ounces  of  castor  oil  is  necessary, 
and  the  feed  should  consist  of  warm  whole  milk 
till  the  trouble  abates.     Many  dairymen  report 
good  success  from  feeding  in  the  milk  a  couple  of 
tablespoonfuls  of  a  mixture  of  one  half  ounce 
tormalm  in  twelve  ounces  of  water.    Cleanliness 
and  regularity  in  feeding,  however,  will  always 
avoid  trouble  of  this  kind. 

The  Medicine  Chest 

The  foregoing  discussion  on  the  treatment  of 
diseases  demonstrates  that  most  of  the  common 
ailments  can  be  successfully  treated  if  the  farmer 
has  on  hand  a  few  of  the  simple  remedies  that  are 
recommended  for  use  in  tliis  connection.  Every 
stable    should   be   supplied   with    the   following 
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drugs,  kept  in  a  locked  cupboard,  each  separate 
kind  being  distinctly  labeled  to  avoid  mists^es : 


10  lbs.  Epsom  salts  . . , 

1  lb.  ginger 

1  gal.  raw  linseed  oil 
1  quart  castor  oil 


l^  pint  olive  oil  

1  lb.  lard 

1  pint  camphorated  oil 
1  lb.  vaseline 


Purgatives  and  Lax- 
atives. 


Applications  to  the 
udders  and  teats. 


1  pint  turpentine }  Bloating. 


1  lb.  carbolic  acid 

1  lb.  boracic  acid 

1  gal.  zenoleum,  creolin  orf 
chloral  naphtholeum  . . .  j 

y2  lb.  sulphate  of  iron  ...  1 

Yz  Ife-  gentian  . . 

1  pint  whiskey  or  brandy  .  J 

%  doz  sticks  caustic  potash  I 

I 


Disinfectants. 


Tonics  and  Stimul- 
ants. 

For  dehorning 
calves. 


In  addition  to  the  above  the  following  ap- 
pliances for  treatment  of  diseases  and  the  ad- 
ministration of  medicines  can  profitably  be  in- 
'  aued : 
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Drenching   bottle   with 

long  neck. 
Trocar    and    Cannula, 

for  bloating. 
Graduated     measuring    Hard  rubber  syringe 

glass.  3  milking  tubes. 

Milk   fever   apparatus.    Set  of  hand  clippers. 


Clinical  thermometer. 
Injection  pump,  or  6  ft. 
half-in.     rubber     hose 
with  glass  funnel. 
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THE  dairy  farmer  does  not  build  new  build- 
ings or  remodel  old  ones,  on  the  average, 
more  than  once  in  a  lifetime.  When  the 
necessity  arises,  therefore,  for  a  change  in  the 
quarters  of  the  live  stock,  considerable  thought 
and  planning  must  be  given  to  the  proposition, 
because  once  completed  buildings  cannot  easily  be 
altered,  and  mistakes  and  inconveniences  must  be 
put  up  with  for  many  years.  Careful  considera- 
tion must  be  given  to  the  following  features  of  a 
new  or  remodeled  building : — 

1.  Capital  invested  in  keeping  with  value  of 

farm. 

2.  Location  of  building. 

3.  Floor  spac  needed  for  animals. 

4.  Storage  room  for  feed. 

5.  Shape  of  building. 

6.  Best  materials  to  build  with. 

7.  Convenience  of  lay-out. 

8.  Ventilation. 

9.  Light. 
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Capital  Invested:— It  is  perfectly  true  that  a 
farmer  rarely  gets  much  for  his  buildings  if  he 
sells  his  farm,  but  buildings  are  a  necessity  on  all 
farms,  and,  though  the  capital  invested  therein 
does  not  yield  any  direct  return,  properly  planned 
buildings  may  be  the  means  of  adding  to  profits 
by  saving  labor  on  live  stock  and  storing  crops, 
and  by  increasing  the  health  and  efficiency  of  the 
live  stock.  From  a  business  standpoint,  buildings 
should  supply  the  necessary  permanence,  space, 
convenience,  and  ventilation,  with  the  least  pos- 
sible investment  of  money  in  architectural  effect, 
or  fancy  equipment  that  adds  nothing  to  the  utilitv 
or  life  of  the  building. 

Location:— The  first  requisite  in   the  proper 
location  of  a  barn  is  natural  drainage.  No  system 
of  artificial  under-ground  drainage  will  keep  dry 
a  building  erected  in  a  low  place,  or  remove  excess 
surface  water  from  such  a  barn  yard  where  men, 
cattle,  and  horses  are  daily  trampling.    A  side 
hiii  sloping  to  the  south  or  west  is  the  ideal  place 
The  location  should  also  be  studied  out  in  relation 
to  other  buildings  already  built,  or  likely  to  be 
built  m  the  future.    The  dairy  barn  should  be  just 
a  reasonable  distance  from  the  house,  but  ought 
to  be  as  near  as  possible  to  piggery,  straw  sheds, 
and  other  buildings,  with  which  the  daily  work  of 
the  farm  necessitates  constant  communication, 
bhould  It  be  possible  to  build  in  the  lee  of  a  wind 
break,  the  location  would  be  much  improved 
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Space  Necessary  for  Animals:— In  estimating 
the  dimensions  of  a  stable,  fifty  feet  of  floor  space 
per  animal  stabled  will  be  found  about  the  amount 
necessary.  This  figure  will  provide  all  the  neces- 
sary space  for  all  passages,  alley  ways,  and  box 


Plan  op 
DAIRY  CATTLE  BARNS 
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stalls,  in  addition  to  the  gpao*'  actually  occupied 
by  thp  cattle.    A  slightly  smaller  amount  may  he 
found  convenient  if  a  largo  proportion  of  young 
stock  is  being  raised.    It  would  not  be  wise  to  build 
on  a  much  larger  plan.    This  would  provide  a  lot 
of  waste  room  and  would  be  too  cold  in  most  parts 
of  the  Province.    To  provide  the  necessary  bal- 
ance between  heat  and  ventilation,  an  allowance  of 
from  four  hundred  and  fifty  to  five  hundred  and 
fifty  cubic  feet  of  air  space  should  be  allowed  to 
each  animal  stabled.    With  the  amount  of  floor 
space  per  animal  above  mentioned,  this  cubic  re- 
quirement would  necessitate  a  ceiling  from  eight 
and  one  half  to  nine  feet  high.    This  height  makes 
possible  the  best  distribution  of  light  in  the  stable. 
Storage  For  Feed:— To  store  the  necessary  hay 
and  grain  for  a  herd  of  cattle,  it  is  well  to  estim- 
ate on  at  least  800  to  900  cubic  feet  of  space  for 
each  animal.    This  will  also  provide  for  one  barn 
floor  and  practically  all  the  straw  that  would  be 
used  for  bedding.    If  grain  is  to  be  stored  and 
threshed  m  the  same  barn,  somewhat  more  space 
will  be  necessary.    For  silage  space,  provision  for 
150  to  175  cubic  feet  per  animal  mil  be  found  suf- 
ficient. 

Shape  of  Bnildinr/ -.—When  the  size  of  the  barn 
has  been  decided  on,  the  next  coisideration  is  the 
shape  of  the  building.  It  is  now  well  established 
that  the  best  arrangement  to  economize  on  cost  of 
building,  space,  and  labor  of  feeding,  is  cattle  be- 
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low  and  feed  above.     Thoim'h  tho  sopurnte  one- 
story  barn  for  cattle  is  often  advised,  a  little 
thought  will  show  that  this  at  r mgement  involves 
too  much  labor  carrying  feed,  and  too  great  ex- 
pense in  building,  to  be  economical  under  our  On- 
tario conditions,  even  thoiii^h  ihere  be  some  ad- 
vantages in  regard  to  WMiiila  ion  and  bnnitation. 
In  remodelling  old  buildin-s,  'u»w.?v'r,   vv'iere  a 
largo  barn  is  already  buili  ihnt  will  provide  stor- 
age space  in  plenty,  it  ma\  n\'iv\\  p&y  to  build  a 
one-story  addition  to  house  part  of  the  stock.  The 
best    arrangement,    all    things    considered— con- 
venience, light  and  ventilation,  is  to  have  two 
rows    of    cattle    running    the    length    of    the 
building.    For  such,  a  total  width  of  about  36  feet 
is  sufficient  to  provide  plenty  of  room.    Narrower 
barns  are  more  expensive  to  build,  considering 
capacity,  while  wider  barns  pn.vide  more  stable 
space  than  can  be  economically  used  by  two  rows. 
Where  the  horses,  cattle,  and  calves  are  to  be 
housed  in  one  compact  building,  an  '*L"  shaped 
or  "T"  shaped  barn  often  lends  itself  to  con- 
venience of  layout,  with  the  minimum  expense, 
particularly  if  there  is  an  already  erected  barn 
that  can  be  worked  into  the  barn.    Where  it  is 
necessary  to  have  a  threshing  floor  the  "T"  shap- 
ed barn  would  be  preferable,  with  the  barn  floor 
across  the  middle  of  the  top  of  the  ''T",  under 
which  wing  would  be  housed  the  horses,  calves, 
feedroom,  etc.    The  eo^v  stable  could  then  be  built 
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in  the  upright  part  of  the  "T",  over  which  would 
bo  stored  the  most  of  the  hay.  The  silo  could  be 
placed  m  one  of  the  angles  of  the  two  wings,  con- 
venient to  feed-room.  The  "L"  shaped  barn  also 
lends  itself  to  some  such  arrangement,  if  the  wings 
are  so  placed  that  the  barn  floor  has  connection 
with  both  of  them. 

In  cases  where  it  is  considered  advisable  to  have 
a  great  amount  of  storage  room,  it  might  be  wise 
not  to  make  the  building  too  long  and  high.    In 
this  instance,  if  the  bam  were  built  42  feet  wide 
or  over,  the  stable  arrangement  could  provide  for 
two  rows  of  cattle,  and  a  row  of  bo:  .    ills  and  calf 
pens,  the  latter  being  along  one  side.    With  such 
an  arrangement,  the  ceiling  would  need  to  be  high 
with  high  windows  to  give  plenty  of  liight  to  the 
middle  of  the  stable.    In  an  extra  wide  stable,  the 
rows  of  stalls  can  be  placed  crosswise.     This  is 
not  usually  an  arrangement  that  economizes  space 
as,  m  addition  to  the  feed  passages  and  cattle 
walks,   there  must  also  be  a  long  passage  the 
length  of  the  stable  to  make  connection  with  all 
parts  of  the  stable.    This  is  pretty  near  all  waste 
room.     It  would,  of  course,  be  impossible  in  a 
work  of  this  kind  to  enumerate  all  the  different 
styles  of  buildings  that  could  be   satisfactorilv 
adopted.     Some  of  the  general  ideas  have  been 
outlined,  and  there  will  be  found  in  the  adjoinin- 
pages  some  plans  of  buildings  that  mav  sugges't 


DAIRY  BARNS  AND  EQUIPMENT 


149 


(K) 


5! 
a 

Q 


m 

s 

m 


150 


THE  DAIRY  FARM 


nf    ! 


to  those  interested  some  ideas  that  can  be  in- 
corporated in  their  building  plans. 

Building  Materials: — For  foundations,  stable 
floors,  and,  in  most  cases,  for  stable  walls,  nothing 
has  yet  been  invented  that  is  as  satisfactory  as 
cement.  All  stable  floors  should  be  of  concrete, 
if  the  materials  necessary — gravel,  sand,  and 
crushed  stone,  can  be  at  all  obtained.  Cement 
floors  are  permanent,  non-absorbent,  and  water- 
proof, therefore  clean  and  sanitary.  When  cover- 
ed with  plank  where  the  cattle  stand,  they  are 
warm,  dry,  and  cause  no  ill  health.  They  require 
little  or  no  repairing,  and  will  last  as  long  as  the 
superstructure  of  the  bam,  and,  moreover,  at 
present  prices  for  lumber,  they  are  nearly  as 
cheap  at  first  cost  as  good  wooden  floors. 

For  stable  walls,  cement  is  also  satisfactory,  be- 
ing strong,  permanent,  wind-proof,  and  water- 
proof. Solid  walls  are  rather  good  conductors  of 
heat,  and,  therefore,  a  trifle  inclined  to  be  damp  in 
cold  weather.  For  this  reason  the  hollow  concrete 
block,  the  hollow  cement  wall,  or  the  brick-lined 
wall  are  to  be  preferred  if  the  extra  expense  can 
be  easily  borne.  However,  if  a  good  ventilating 
system  is  installed  the  solid  concrete  wall,  if  well 
built  and  smooth,  will  give  good  satisfaction. 
Where  wood  building  material  is  available,  or  can 
be  bought  cheaply,  this  kind  of  wall  is  also  satis- 
factory, if  the  points  are  tight  and  windproof,  and 
the  frame  of  the  barn  is  suflReiently  strong  to  carry 
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Cbobs  Section  or  Good  Plank  Frame  Bask. 

Bents  are  12  to  14  feet  apart.    End  bents  have  no  ridge  brace, 

but  have  2  in.  x  8  in.  girts  spilred  crossways  every  4  feet. 

the  maximum  weight  of  barn  and  contents  in  all 
kinds  of  wind  storms  wiujout  twisting.  Wooden 
walls  are  usually  dry,  particularly  if  there  is  an 
air  space  in  the  wall  and  plenty  building  paper  is 
used.  If  the  animals  are  pretty  well  crowded  in 
a  stable,  ordinary  walls,  double-boarded,  only  on 
the  outside  of  the  studding,  will  keep  in  plenty  of 
warmth  except  in  our  severest  localities.  The  use 
of  galvanized  iron  and  steel  for  stable  and  barn 
walls  is  getting  some  attention  now.  For  stable 
walls,  steel  or  iron  outer  walls,  with  an  inside  lin- 
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ing  of  wood,  would  no  doubt  be  satisfactory,  if 
cost  was  reasonable.  For  walls  of  mows  and  lofts, 
steel  alone  would  be  satisfactory.  Steel  shingles, 
on  account  of  their  long  life,  and  fire-resisting 
powers,  are  being  much  used.  Galvanized  iron  or 
steel  roofs  are  not  satisfactory  for  one-story 
stables,  or  where  the  stable  air  can  escape  into  the 
upper  barn,  on  account  of  the  congealing  of 
moisture  in  cold  weather  and  dripping  down  when 
milder  weather  comes.  All-steel  barns  are  now 
being  put  on  the  market,  and  when  prices  of  this 
material  become  normal  these  barns  will  find 
many  users,  as  the  prices  of  wooden  building  ma- 
terial keep  advcincing.  The  square  timber  frame 
of  barns  is  giving  place  rapidly  to  plank  frame 
construction,  some  details  of  which  will  be  found 
on  adjoining  pages.  Brick  and  stone  are  now  out 
of  the  question,  in  economical  barn  construction, 
on  account  of  the  high  cost  of  material  and  labor 
of  erecting. 

Layout  of  Stables : — Where  two  rows  of  cows  are 
to  be  placed  the  length  of  the  stable,  it  becomes 
necessary  to  decide  whether  the  cows  shall  face 
the  windows  or  face  the  middle  of  the  stable.  Each 
method  has  advantages  that  the  other  does  not 
possess,  but  experience  and  observation  lead  to 
the  belief  that  the  first  method  is  to  be  preferred. 
True,  having  all  cows  face  a  common  feeding  pas- 
sage permits  of  greater  ease  in  feeding,  but  when 
we  consider  that  the  actual  work  of  feeding  in  a 
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Dktail  or  Sill  in  Plank  Fsame  Conbtructiok. 

herd  does  not  occupy  nearly  as  much  time  as  the 
milking,  cleaning  stables  and  cows,  bedding,  and 
turning  cows  in  and  out,  all  of  which  are  obvious- 
ly much  easier  done  from  a  common  passage  be- 
hind the  cows,  we  are  forced  to  admit  that  the 
balance  of  convenience  is  on  the  side  of  facing 
cattle  outward.  Moreover,  where  cows  face  in- 
ward, it  becomes  impossible  to  keep  the  walls  from 
being  splashed  with  manure  as  the  cows  pass 
along  the  walk,  while  trouble  in  tying  up  cows  is 
often  caused  by  cows  getting  in  the  wrong  pas- 
sage.    The  hay   chutes   from  above  are  better 
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placed  along  the  wall  than  in  the  middle,  where 
they  would  be  in  the  way  of  the  horse-fork  above. 
It  is  often  possible  to  arrange  a  stable  with  the 
manure  passage  in  the  middle,  so  that  a  sleigh  or 
wagon  can  be  driven  right  through,  taking  up  the 
manure  from  both  gutters.  This  will  be  found  an 
excellent  arrangement  to  save  handling  of  manure, 
as  it  may  be  drawn  direct  to  the  field. 
Where  there  is  just  one  oblong  barn,  the  silos 
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should  be  placed  at  one  end,  preferably  the  north, 
so  that  they  will  not  shut  off  any  light  from  the 
side.  The  feed-room  can  then  be  placed  at  that 
end.  If  the  barn  floor  is  above  the  feed-room, 
the  driveway  can  be  made  into  a  good  roothouse, 
and  the  grain,  feed  and  cliop  will  be  in  a  handy 
place  for  handing  down  into  the  feed-room, 
through  a  chute  from  the  granary  above.  Where 
the  barn  is  **L"  shaped,  the  feed- room  and  silo 
could  occupy  the  same  place,  and  the  wing  of  the 
barn  would  run  off  from  that  end,  making  a  good 
connection  with  the  feed-room,  silos  and  root- 
house.  The  feed-room  need  not  be  large,  space  to 
hold  feed  carts  or  barrows,  a  root  pulper,  a  large 
meal  bin,  a  cupboard  for  tools  and  medicine,  and 
if  necessary,  a  pile  of  mixed  feed,  such  as  silage 
and  straw,  is  all  that  is  required. 

The  equipment  for  tying,  watering,  and  feeding 
cattle,  should  be  the  simplest  possible,  consistent 
with  strength  and  safety.  The  swinging  stanchion 
is,  for  all  practical  purposes,  the  handiest,  clean- 
est, cheapest,  and  safest  tie,  giving  also  all  the 
freedom  necessary.  The  framework  for  holding 
the  stanchion  may  be  of  wood  or  iron  construction, 
either  one  being  good,  but  the  wood  being  much 
cheaper,  4  x  4  or  4  x  5  timber  being  strong  enough 
for  head  rail  and  short  posts  between  stanchions. 
With  the  swinging  stanchion,  stall  partitions  be- 
tween cows  are  not  necessary.  In  fact  it  is  doubt- 
ful if  the  short  partition  usually  extending  two- 
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thirds  of  the  way  to  the  gutter  is  of  much  actual 
use  to  the  cow,  either  standing  up  or  lying  down, 
unless  the  tying  is  done  with  chains,  in  which  case 
a  stall  partition  is  necessary  as  the  cows  have 
considerable  freedom  with  their  heads.  However, 
if  a  partition  is  desired,  a  piece  of  inch  and  a  half 
pipe,  bent  in  a  curved  right  angle,  with  the  lower 
end  in  the  cement  floor  about  sixteen  inches  ahead 
of  the  gutter,  and  the  upper  end  attached  to  the 
posts  between  the  stanchions  three  feet  above  the 
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Cheap  Stanchion   and  Cow-tie  (Jonstbuction. 
(o)  With  stanchion  no  stall  partitions  are  necessary. 
(6)  With  chain- tie  partitions  at  least  between  each  two  cows 
needed. 


are 


floor,  is  all  that  is  necessary.  Posts  that  support  the 
barn  above,  should  be  placed  in  the  stable  in  the 
line  of  the  cattle  stands,  as  they  are  a  nuisance  if 
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they  come  in  manure  gutters  or  passage  ways. 
The  lengtli  of  the  cattle  stand  from  manger  to  gut- 
ter will  vary  according  to  the  size  of  the  cattle. 
Five  feet  six  inches  will  be  long  enough  for  the 
largest  rrw,  while  four  feet  six  inches  would  be 
the  minimum  for  small  cows,  like  Jerseys,  for  in- 
stance. It  may  be  found  advisable  to  make  this 
stand  the  maximum  length  at  one  end  of  the 
stable,  and  narrow  it  down  to  the  minimum  at 
the  other  end.  This  permits  of  grading  the  animals 
according  to  size,  from  one  end  to  the  other.  Year- 
ling heifers  may  be  stood  on  a  stand  but  a  little 
over  four  feet  long.  Three  feet  and  a  half  is  about 
the  correct  width  of  stall  to  allow  for  each  cow, 
unless  the  animals  are  extra  large.  For  the  sake  of 
adding  apparent  size  to  the  cattle,  the  i'tand 
should  be  three  or  four  inches  higher  than  the 
walk  behind.  The  stand  should  have  a  slope  of 
one  inch  from  manger  to  gutter. 

The  gutter  may  be  of  varying  sizes  and  shape, 
but  a  square-cornered  gutter,  about  seven  inches 
deep  next  to  the  cattle  stand,  and  three  or  four 
inches  deep  next  to  the  passage;  and  sixteen  inches 
wide,  will  be  found  large  enough  and  will  cause 
no  trouble  to  the  cow  in  stepping  over.  The  bot- 
tom should  be  flat,  as  an  inclined  bottom  may 
cause  a  bad  slip  and  damage  to  a  valuable  cow. 
On  the  adjoining  page  will  be  found  different 
types  of  mangers  and  gutters. 
The  passage  behind  the  cows  should  be  at  least 
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Good  Ttpu  or  Stablb  Floois,  Makokm,  Ginmi  avd  F^osb  An 

IVLBTB. 

A.  Measurements  in  centre  are  based  on  4  ft.  8  In.  length  of 

cattle  stands.  Where  necessary  to  build  longer  stands  the 
extra  length  can  be  talten  off  width  of  wallc  and  feed  pass- 
ages, preferably  the  latter. 

B.  For  barns  32  ft.  in  width  or  less,  manger  and  feed  passage  B 

is  best,as  there  are  no  higher  mangers  to  waste  space. 
C  Steel  manger  in  C  has  no  bottom. 
D.  A  and  D  are  the  best  styles  of  mangers  to  be  used  without 

divisions. 


5V^  feet  wide,  much  better  six  to  seven  feet  be- 
tween gutters.  If  cows  face  inward,  the  walk 
should  be  at  least  four  feet  from  wall  to  gutter. 
This  passage  may  be  only  slightly  crowned  to 
drain  oIT  any  water  to  gutters.  It  should  never 
be  finished  with  a  smooth  surface,  as  it  is  too  slip- 
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pery.  While  new,  a  sprinklng  of  sand  should  be 
kept  on  it  when  cows  are  being  turned  in  or  out. 

Cement  mangers  are  of  so  many  different 
styles  that  a  description  of  each  kind  is  impos- 
sible, here.  In  general,  they  need  to  be  at  least 
two  feet  wide  at  the  top,  and  to  have  a  sloping 
side  next  the  feed  passage,  and  the  bottom  com- 
ers rounded  to  facilitate  easy  cleaning.  A  good 
manger  can  be  made  by  raising  the  feed  passage  a 
foot  higher  than  the  bottom  of  the  manger,  sloping 
off  the  passage  two  feet  from  the  stanchion  line. 
Manger  partitions  between  cows  are  not  an  abso- 
lute necessity  in  ordinary  herds.  They  are  need- 
ed in  stables  where  official  testing  is  done,  to  keep 
cows  from  stealing  the  rations  of  their  neighbours 
that  are  being  better  fed.  Where  partitions  are 
considered  necessary  in  mangers,  the  kinds  of  steel 
partitions  that  can  be  raised  out  of  the  way  are 
to  be  preferred,  thus  providing  a  continuous 
manger  that  can  be  easily  cleaned  and  used  as  a 
watering  trough.  The  use  of  wood  for  mangers 
can  hardly  be  advised  now.  The  manger  bottom 
may  be  a  couple  of  inches  higher  than  the  cattle 
stand. 

The  curb  between  the  cattle  stand  and  the 
manger  should  also  be  of  cement.  Six  inches 
above  the  manger  bottom  is  a  sufficient  height, 
and  four  to  five  inches  thick  will  give  sufficient 
strength.  The  middle  ten  inches  of  curb  in  each 
stall  must  be  dropped  three  inches,  so  that  the 
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bottom  end  of  the  stanchion  will  let  the  cow 's  neck 
down  low  enough  to  be  comfortable  when  she  is 
l3riiig  down. 


mm»t-  «•  #»MV  •» 
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Ukdesieabuc  Makoeb,  Gdttes  AiTo  Stall  Ck>NSTsucTiox. 

The  feed  passages  may  be  of  varying  widths, 
but  from  three  to  five  feet  will  be  found  to  work 
out  alright.  As  the  best  method  of  carrying  silage, 
roots,  and  meal  is  in  barrows  or  carts,  passages 
should  be  smooth  and  have  no  abrupt  steps. 
Where  it  is  necessary  to  raise  or  lower  the  levels, 
this  should  be  done  by  gradual  slopes  in  the  floors. 

Calf  pens  and  box  stalls  should  be  placed  in  a 
building  or  wing  separate  from  the  cows,  if  pos- 
sible. Where  this  is  not  practicable,  they  are  bet- 
ter placed  at  one  end  of  the  rows  of  cows.  They 
may  be  of  varying  sizes.  A  couple  of  box  stalls 
should  be  at  least  9  ft.  x  9ft.,  to  use  as  calving 
pens,  or  for  siek  cows.  A  couple  of  small  ones, 
say  6  ft.  X  6  ft.,  or  6  f t.  x  5  ft.,  can  often  be  worked 
in  to  advantage,  and  do  very  well  for  very  small 
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calves.  If  the  posts  in  the  en  If  barn  are  wood, 
good  cheap  partitions  can  be  made  with  strong 
hog  fence,  No.  9  wire,  stretched  tightly,  with  a 
wooden  rail  on  top.  If  the  front  of  the  pen  is 
made  with  wooden  or  steel  calf-stanchions,  with  a 
cement  manger  outside  in  the  passage,  the  best 
arrangement  for  feeding  and  economizing  room 
is  obtained.  An  extra  largo  pen  can  occasionally 
be  divided  off  with  hurdles  or  movable  partitions 
to  make  two  or  three  smaller  ones. 

Ventilation : — The  question  of  ventilation  is  the 
one  usually  least  considered  when  building  and 
remodelling  stables.  This  should  not  be  so,  when 
it  is  considered  that  the  maintenance  of  good 
health  in  the  herd  depends  more  on  ventilation 
than  on  any  other  single  factor.  There  can  be  no 
doubt  that  the  great  prevalence  of  tuberculosis 
in  Canadian  cattle  is  due  to  housing  animals  in 
the  close  damp  air  of  low,  unventilated  stables. 
Moreover,  a  good  ventilation  system  costs  little 
to  install  when  buildings  are  being  erected  or  re- 
modelled. The  chief  requisite  of  a  system  of  ven- 
tilation is  a  uniform  supply  of  fresh  air  without 
draughts,  and  the  steady  drawing  off  of  foul 
damp  air,  without  lowering  the  heat  of  the  stable 
too  rapidly.  Various  systems  have  been  invented 
and  put  into  use  in  Ontario  stables.  Of  these,  that 
known  as  the  Rutherford  system,  is  possibly  the 
only  one  that  gives  general  satisfaction  in  our 
climate.    This  system  operates  on  the  same  prin- 
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ciple  as  a  stove.  Fresh  air  is  admitted  at  the 
floor,  heated  and  fouled  by  the  animal  and  raised 
to  the  ceiling,  where  it  pases  ont  as  foul  air  by 
ventilating  shafts  through  the  roof,  carrying  with 
it  the  moisture  that  accumulates  on  the  ceilings 
in  our  cold  climate. 
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FoBM  Construction  fob  Laying  Concrete  Floori. 


An  accurate  estimate  has  been  made  of  the 
necessary  size  of  inlets  and  outlets  in  this  system. 
The  minimum  requirements  are  eight  square 
inches  of  inlet  space,  and  fifteen  square  inches  of 
outlet  space,  for  each  animal  in  the  stable.    How- 
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Rttthefokd  System  of  Ventilation. 

Inlets  7  in.  X  12  in.,  outlets  16  In.  x  15  in.     With  square  pitch 

roofs  outlet  may  follow  inside  of  roof  to  ridge  of  barn 

(see  dotted  line). 

Where  there  is  no  horse  fork  in  barn,  outlet  may  run  up  middle 
of  bam  through  the  ridge. 
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ever,  as  no  system  of  ventUation  will  work  auto- 
matically in  all  sorts  of  weather,  without  causing 
draughts  or  undue  lowering  of  stable  temperature 
it  is  advisable  to  provide  about  25  per  cent,  to  30 
per  cent,  more  inlet  and  outlet  space  than  the 
above-mentioned  requirements.  This,  of  course, 
necessitates  the  use  of  dampers  in  the  system, 
particularly  the  outlet  system,  to  control  the  flow 
of  air.  In  mild  weather  the  system  can  be  thrown 
wide  open  giving  more  than  actual  requirements 
of  flow  of  air,  and  in  severe  weather  the  outlets 
can  be  closed  down  below  the  minimum  size  if  it 
is  found  necessary  to  conserve  heat  and  avoid 
freezing  in  th^i  stable. 

The  inlets  should  each  be  not  less  than  12 
inches  by  6  inches,  in  size  of  opening.  For 
twenty  h3ad,  therefore,  there  should  be  20  x  10— 
200  square  inches  of  inlet,  which  would  necessitate 
three  inlets  of  the  above  size.  These  inlets  should 
be  placed  about  six  inches  above  the  floor  line, 
being  holes  right  through  the  wall  with  a  wooden 
or  tin  shield  on  the  inside  to  deflect  the  incoming 
fresh  air  upward,  so  it  would  not  blow  directly  on 
the  cows.  Or,  the  inlets  may  come  in  through  the 
foundation  just  below  the  wall,  and  open  directly 
upward  in  the  passage,  covered  by  a  grate  or  sur- 
rounded by  a  4  inch  curb  to  keep  out  dirt.  The 
outside  opening  should  also  be  protected  by  a 
sloping  cover,  to  keep  out  rain  and  snow. 

The  outlets  for  foul  air  should  each  be  at  least 
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15  in.  X  15  in.  Smallor  outlets  cause  too  much 
friction  to  provide  a  smooth  flow  of  air.  For 
twenty  head  of  cattle,  as  above,  the  best  outlet 
space  would  be  20  x  20-400  square  inches. 

This   would    require   two    outlets,    15    inches 
square,  or  two  circular  ones  each  16  inches  in 
dmmeter.    These  flues  should  be  smooth  inside 
and    tightly   built    for   proper    circulation,    and 
should  extend  out  throuprh  the  highest  part  of  the 
roof  and  be  topped  by  a  cupola  to  keep  out  rain 
and  snow.    If  it  is  desired  to  bring  them  out  part 
way  down  the  side  of  the  roof,  the  top  of  the 
cupola  must  extend  higher  than  the  ridge  of  the 
barn,  in  order  that  eddies  of  wind,  formed  by  the 
roof,  shall  not  interfere  with  the  draft  in  the  out- 
lets.    At  the  bottom  of  the  outlet  shaft  there 
should  be  a  damper  or  trap-door  that  can  be  oper- 
ated by  a  rope,  or  else  a  sliding  trap-door  that 
can  partly  or  entirely  close  up  the  outlet  if  neces- 
sary m  severe  weather.    The  outlets  should  leave 
the  stable  above  the  backs  of  the  cows,  as  near  the 
heads  as  possible.     The  space  necessary  above 
for  horse-fork  room,  in  most  barns,  prevents  the 
outlets  being  built  in  the  middle  of  the  barn. 

This  Rutherford  system  has  the  great  advan- 
tage of  being  cheap  of  construction.  More  expen- 
sive systems  have  been  advocated,  such  as  the 
King  system,  which  has  proven  a  failure  in  this 
cold  climate,  principally  because  it  draws  out  the 
foul  air  from  near  the  floor  and  makes  no  pro- 

(L)  * 


.;.! 


166 


THE  DAIRY  FARM 


vision  for  drawing  off  at  ceiling  the  moist  air 
that  causes  dampness  in  our  cold  weather.  In 
this  connection  it  is  well  to  mention  that  even  the 
Butherford  systen\  will  not  entirely  carry  off  the 
excess  moisture  from  ceilings  that  are  not  ceiled 
below  the  joists.  The  joists  cause  pockets  that 
interfere  with  the  free  circulation  of  air.  It  is 
well  to  remember  that  no  system  of  ventilation 
will  work  automatically.  They  all  need  control, 
and  success  will  depend  on  the  attention  they  get, 
particularly  in  cold  weather. 

Light: — Light  is  one  of  the  best  disinfectants 
and  germicides  known  to  science,  and,  as  it  io  ab- 
solutely free,  stables  should  have  as  much  as  pos- 
sible. Windows  should  be  large,  high,  and  as  fre- 
quent in  the  walls  as  strength  of  building  will 
allow.  Six  square  feet  of  glass  for  each  animal 
stabled  is  not  too  much,  and  if  the  stable  is  low, 
seven  feet  would  give  better  results.  The  best 
construction  of  window  is  one  that  swings  open 
from  the  top.  This  deflects  the  wind  upward  to- 
ward the  ceiling,  preventing  serious  draught  on 
the  cows.  In  districts  where  cold  is  very  severe, 
double  windows  will  be  found  very  usefu]  in  keep- 
ing the  stable  varm,  and  preventing  the  heavy 
rccumulation  of  frost  on  the  inner  windows.  This 
accumulation  shuts  off  light  and  makes  the  in- 
terior of  the  window  frames  very  sloppy  at  thaw- 
ing time. 
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ClIAPrER  XII 

FINANCIAL  RETriRNS  FROM  THE  DAIRY 

FARM 

X    the  high  position  occupied  by  the  dairy  cow 
as  an  economical  producer  of  human  food 

She  supplies  for  the  world's  market  removes  a 

tor  the  continued  prosperity  of  agriculture  and 

ine  tace  of  an  increasing  world  population    It  is 

o  be  expected  therefore  that    his  efficiency  of 

he  cow  would  lead  to  satisfactory  farm  profits 

for  those  farmers  who  use  her  as  the  basis  of 

their  hve  stock  operations.  ''  ""^ 

pa^\'hrT''*''  ^"'^"^  '^'  P"^"^^«  d""ng  the 

and  19  s"  '""  r'?  ""^'"^^^  ^"  thfvel?  19f7 
and  1918,  on  each  of  350  to  400  farmo  in  "t„.    /  • 

district,  Oxford  Coune,.  i„  wlZ^ZoZl 
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Dundns  ('«)unty  in  eastern  Ontario  were  collected 
and  niinlyzed  for  the  purpose  of  discovering  the 
financial  returns  of  dairy  farming  and  the  factors 
that  make  for  increased  profits  in  the  organization 
of  a  dairy  farm  in  actual  practice. 

In  collecting  the  data,  record  was  made  of  the 
following  items : 

1.  The  number  of  acres  under  each  crop  grown, 
and  in  pasture,  waste  or  wood  lot. 

2.  The  yields  of  (he  various  crops,  and  the 
amount  of  each  sold  during  the  year. 

3.  The  amount  of  feed  on  hand  at  the  beginning 
and  end  of  year,  and  the  amount  purchased  dur- 
ing the  year. 

4.  The  number  and  values  ( "  eadi  kind  of  live 
stock,  at  the  beginning  and  ena  of  the  year,  to- 
gether with  purchases,  sales  and  deaths,  of  ani- 
mals within  the  year. 

5.  Receipts  from  all  live  stock  products — milk, 
eggs,  wool,  hides,  etc. 

6.  An  itemized  account  of  current  expenses: 
taxes,  labor,  repairs  to  buildings  and  machinery, 
threshing,  silo-filling,  binder  twine  and  future 
life  of  each  building  and  machine. 

7.  Valuation  of  buildings  and  machinery,  with 
an  estimate  of  the  future  life  of  each  building  and 
machine. 

8.  Valuation  of  tlso  farm  itself,  in  order  to  ar- 
rive at  the  total  amount  of  capital  invested  in  the 
business. 
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The  labor  income  i.  the  basis  upon  which  the 
comparison  of  different  farms  is  made.  It  is  t  e 
measure  ot^profit  or  loss  on  the  farm  business  for 

wwT  ?  ^"""^  "^  ^  "^"*''^''-  understanding  of 
what  the  term  implies,  a  brief  outline  of  the 
method  employed  to  calculate  the  labor  income  is 
given  below: 

nri\«^"  u  T  '^''^P*'  ^^^  *^"  y^"'-  ^"-^  totalled: 
crops  sold,  live  ctock  and  stock  products  sold, 
increase  in  value  of  young  stock,  miscellaneous. 

2  All  expenses  for  the  year  are  totalled:  cur- 
rent expenses  as  outlined  in  a  preceding  para- 
graph, depreciation  on  buildings  and  mach4rv 

In  current  expenses",  a  charge  is  made  fo'r 
the  labor  performed  by  members  of  the  family 
who  work  for  no  stated  wages.     Tne  farmed  is 

pay  out  If  he  had  to  hire  men  to  do  the  work 
which  IS  done  by  his  family.  This  places  ?Je 
farmer  with  no  family  on  an  ec.ual  basis  wfth  the 
man  who  has  a  large  familv. 

In  calculating  the  toial  receipts  and  total  ex- 
penses, due  allowance  is  made  for  any  increase 
or  decrease  in  the  value  of  n.ature  live  stock  ?or 
stock  purchased,  and  for  any  difference    „  the 

eTdT^yer  '^  ^'^"^  "  ^^^  ^^-"^"^  -^^^ 


3.  From    tho    total    receipts    is    deducted 
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amount  of  total  cxpensos,  and  the  balaiici'  \n  the 
farmer's  net  revenue  for  the  year — the  earnings 
of  both  his  labor  and  his  capital  invested. 

4.  Interest  at  5  per  cent,  on  the  total  capital 
invested  is  calcinated  and  deducted  from  the  am- 
ount of  net  revenue.  This  leaves  only  the  amount 
earned  by  the  farmer's  labor  and  managing 
ability — which  amount  is  termed  Labor  Income. 

If  then  the  "net  revenue"  of  a  farm  (as  defined 
in  clause  3  above)  does  not  amount  to  as  much  as 
5  per  cent,  on  the  capital  invested,  that  Tarmer  ia 
said  to  have  a  ** minus"  labor  income — that  is, 
he  has  worked  for  less  than  nothing,  for  the 
capital  would  have  brought  in  at  least  5  per  cent, 
in  any  secure  investment,  with  absolutely  no 
labor  on  ihe  part  of  the  farmer.  On  the  other 
hand,  if  the  "Net  Revenue"  of  the  farm  is  several 
hundreds,  or  thousands,  of  dollars  greater  than 
5  per  cent,  interest  on  capital,  that  difference  is 
caused  by  the  successful  work  and  good  business 
management  of  the  farmer. 

The  data  collected  in  the  above  manner  pro- 
vided sufficient  information  on  which  to  determine 
the  Labor  Income  or  Farm  Profits  in  the  two 
dairy  districts  mentioned  for  the  years  1917  and 
1918.  Tho  following  table  sets  forth  the  main 
features  of  the  farm  finances  of  these  districts  for 
those  years. 
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A>.raKe  Curr.nt   Kxperu...  ,,.  r   Karm 
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The  above  tahl,.  illustrates  the  can    '  y  „f  aver- 
age dairy  farnm  i„  (),„a,.i„  in  resj  ,ct  to  total  in- 
cmue  expenses,  overhead,  and  owner's  return  for 
h,8  labor.    As  w.ll  be  noticed  the  returns  for  Ox- 
ford  County  are  higher  in  respeet  to  total  income 
a.d  labor  .ncomes  in  both  years  while  expenses 
Znn:::'"""^  deP^-iation  and  interest  are^prle! 
tieally  the  same  in  .     h  districts.    Oxford  County 
.!ai.y„,en  ),„ve  the  .uvantage  of  a  slightly  better 
soil  and  more  years  of  dairy  experfence  which 
lave  developed  a  slightly  higher  average  of  pro 
ductmty  in  cows  and  better  methods  of  breeding 

and  feeding.    It  was  discovered  that  the  averag! 

milk  yield  per  cow  on  the  Oxford  County  famis 

mvestigated  was  900  pounds  more  than  the  av™ 

age  Dundas  cow. 

Another  feature  worth  noting  on  the  above  table 
s  the  increase  ,n  average  labor  incomes  of  $50.00 

While  Dundas    arms  showed  a  decrease  of  $2200 
per  farm  during  the  same  period.    During  1918 
Ox  ord  County  enjoyed  the  best  crop  year  in  its 
l..stoiy  which  resulted  in    .ach  smaller  feed  pir 
chases  than  the  previous  year  though  the  Incrf^ 
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in  other  farm  expenses  in  tlie  same  time  practic- 
ally absorbed  the  saving  in  feed,  as  shown  by  the 
similarity  in  current  expenses  for  the  two  years. 
Dundas  County  on  the  other  hand  had  a  very  un- 
favorable season.  The  summer  and  autumn  were 
very  wet,  preventing  the  harvesting  of,  in  good 
shape,  the  grain  crops  and  the  silage  corn  and 
roots.  On  half  of  the  farms  visited  the  latter 
crops  could  not  be  harvested  at  all.  Even  the 
increased  price  for  milk  during  tliit  year  and  the 
abundant  pastures  could  not  make  up  for  the 
losses  occasioned  by  the  wet  harvest. 

In  summarizing  the  financial  returns  from  dairy 
farming  it  has  been  shown  that  as  conducted  in 
the  dairy  districts  of  Ontario,  the  gross  returns 
per  acre  are  about  $30.00,  the  ordinary  expenses 
$10  to  $11  per  acre,  the  overhead  charges  (interest 
and  depreciation)  $9  to  $10  per  acre  leaving  a 
return  to  the  farmer  for  his  labor  and  manage- 
ment of  $9  to  $11  per  acre. 

The  above  figures  of  course,  are  average  figures 
and  while  the  majority  of  farms  in  the  main  ap- 
proximate these  returns,  there  are  some  wide  vari- 
ations in  returns  on  individual  farms.  The  fol- 
lowing table  shows  some  of  the  extremes  in  re- 
turns in  these  same  districts  during  1918. 


Best  Farms 

Poorest  Farm* 

Number     Average  Labor 
Income 

Number     Average  Iiabor 
Income 

Oxford  County 
Dnndat.  County 

78                 92414 
68                  91000 

19             —$512 
18              —9489 
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It  is  quite  apparent  from  the  above  that  quite 
satisfactory  profits  can  be  made  from  dairy  farm- 
ing under  the  right  management  and  organization 
as  about  20  per  cent  of  the  farms  in  both  areas  re- 
turned the  operators  an  annual  salary  of  an 
average  of  $2,000  or  over.  Moreover  it  is  also 
true  that  dairy  farming  in  itself  is  not  an  assur- 
ance against  farmers  making  less  than  nothing 
for  their  labor ;  some  in  fact  did  not  make  interest 
on  their  capital  invested. 

It  might  further  be  interesting  to  compare  the 
returns  from  dairy  farming  in  1918  with  those 
from  other  types  of  farming  in  Ontario  in  the 
sanae  year.  The  following  table  sets  out  a  com- 
parison of  Oxford  County  dairy  farms  with  a 
similar  number  of  mixed  farms  in  the  counties  of 
Dufferin  and  Peel  and  beef  raising  farms  in  the 
county  of  Middlesex. 


Average  Size  of  Farm   

Average  Capital  per  Farm    

Average  Oross  Income  per  Farm .  .  .  . 
Average  GrosH  Income  per  Acre  .  .  .  . 
Average  Current  Expenses  per  Farm. 
Average  Current  Expenses  per  Acre.  . 
Average  Labor  Income  per  Farm . . . 


Oxford 
Dairr 
Farms 

Dufferin 
Mixed 
Farms 

Middlesex 
Beef 
Farma 

113  ac. 
915305. 
93550. 

$31.50 
$1212. 

910.80 
91248. 

152  ae. 

$13650. 
92831. 
918.60 
9940. 

96.20 
9087. 

153  ae. 
916870. 
92854. 
918.60 
9900. 

96.50 
9780. 

The  above  table  quite  clearly  illustrates  that 
the  dairy  cow  not  only  provides  a  large  gross 
revenue  for  the  food  consumed  but  that  she  also 
pays  the  farmer  an  extra  wage  for  the  extra  effort 
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and  labor  involved  in  caring  for  her.  It  is  only 
fair,  however,  to  point  out  that  the  mixed  farming 
area  mentioned  above  has  not  as  gi-eat  advantages 
in  natural  fertility  of  land  as  tlie  Oxford  County 
district  and  also  athough  the  Middlesex  district 
is  nearly  as  fertile  as  the  Oxford  area,  nmch  of  the 
tillable  land  in  the  former  is  devoted  to  grazing 
which  is  not  productive  of  high  revenue  per  acre 
although  permitting  of  saving  in  labor  outlay. 

As  the  farm  areas  differed  considerably  in  the 
above  table  it  is  interesting  to  compare  the  same 
types  of  farming  on  the  basis  of  returns  for 
capital  invested  as  in  the  following  table : 


Oxford 


I 


Dufferln 


Middlesex 


Total 

Capital 

Invested 

$  7300l$  8200 

9600-  11600 

13000-  16000 

16000-  17000 

19000-  21000 


Average  ' 
Size  of 

Average 
Labor 

Average 
Size  of 

Average 
Labor 

Average 
Siie  of 

Farm 

Income 

Farm     | 

Income 

1    Farm 

48  ac. 

$  569 

98  ac. 

$  498 

70  ac. 

78  ac. 

900 

110  ac. 

812 

100  ac. 

96  ac. 

1160 

163  ac. 

1018 

118  ac. 

lUac. 

1327 

178  ac. 

1000 

161  ac. 

160  ac. 

1660 

229  a& 

1339 

200  ac. 

Average 
j  Labor 
j  Income 

660 

618 

900 

3000 


The  foregoing  illustration  still  further  strength- 
ens the  claim  of  the  dairy  cow  as  a  leader  in  the 
organization  of  tlie  live  stock  industry  by  point- 
ing out  lier  value  as  a  factor  in  increasing  the 
volume  of  capital  and  therefore  business  that  can 
be  profitably  concentrated  on  a  given  acreage. 
While  for  actual  capital  invested  the  profit  in 
dairy  farms  is  not  markedly  greater  than  that  in 
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the  mixed  farms,  a  comparison  of  those  farms  in 
the  table  that  are  of  about  equal  size  points  out  a 
great  increase  in  labor  incomes  and  capital  in- 
vested which  means  more  business  on  the  same 
area. 
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Chapter  XIII 


THE  SIZE  OF  THE  DAIRY  FARM 

THERE  is  a  well  recognized  business  princi- 
ple that  size  and  volume  of  business  have 
an  important  bearing  on  the  financial  re- 
sult of  any  enterprise.    All  other  conditions  being 
equal  the  larger  the  business  the  larger  the  profits. 
Whether  this  is  entirely  true  in  respect  to  farm- 
ing has  long  been  a  matter  of  doubt  even  among 
the  most  thoughtful  students  of  farm  economics, 
especially  when  size  is  carried  to  extreme  limits. 
It  is  true  that  the  majority  of  extremely  large 
farms  in  Eastern  Canada,  say  those  of  upwards  of 
800  acres,  have  not  been  successful  in  a  busmess 
sense.    It  is  supposed  also  that  most  moderately 
large   farms  have  not  been   successful   in   the 
economic  sense  in  as  much  as  they  have  not  pro- 
duced as  much  per  farm  or  per  acre  as  the  smaller 
farms.    Whether  this  is  generally  true  or  whether 
this  supposition  is  due  to  the  special  impression 
made  by  the  few  failures  merits  some  considera- 
tion.   The  Department  of  Farm  Management  of 
the  Ontario  Agricultural  College  in  its  investiga- 
tions mentioned  in  the  previous  chapter  presents 
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some  valuable  information  on  this  subject.  These 
investigations  in  the  Counties  of  Oxford  and  Dun- 
das  covered  a  wide  range  in  size  of  farms,  the 
profits  on  which  are  shown  in  the  following  table : 

I    Oxford  Coitntt   I   Dcndas  County 


Average  Size 
in  Tillable  Area 


Under  46  acres. . 
46  to  60  acres . . . , 
61  to  75  acres  . . . , 

76  to  90  acres  

91  to  110  acres. . . 
Ill  to  135  acres.. 
136  to  160  acres.. 
161  to  185  acres.. 
Over  186  acres  . . 


i 
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III 
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111 
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1917 
1918 
1917 
1918 
1917 
1918 
1917 
1918 
1917 
1918 
1917 
1918 
1917 
1918 
1917 
1918 
1917 
1918 


80 

21 

41 

88 

47 

49 

88 

77 

68 

72 

41 

36 

22 

23 

11 

10 

15 

10 


51 

48 

60 

61 

90 

91 

103 

104 

114 

114 

147 

147 

173 

179 

219 

201 

?t5 

263 


$  524 
735 
719 
936 


27 
22 
49 
50 


7(53  !  36  I 


868 
1237 
1158 
1296 
1327 
1533 
1440 
1873 
1881 
2016 
2169 
2282 
2449 


39 

54 

61 

61 

68 

34 

31 

8 

9 

9 

10 


Note: — All  farms  in  the  Dundas  area  over  160 
acres  are  included  in  tlie  161-185  acres  column. 


47 

1  $  899 

46 

396 

62 

655 

61 

662 

83 

858 

86 

812 

99 

983 

98 

879 

114 

1080 

117 

968 

159 

1061 

162 

1110 

185 

1460 

178 

1260 

236 

1738 

283 

1691 

«  in  1 

tillable 

The  above  table  is  quite  plain  in  expressing  the 
influence  of  size  of  farm  on  farm  profits  under 
average  conditions.  The  increase  in  Labor  In- 
come in  both  areas  in  both  years  keeps  pace  with 
the  size  of  farm.  The  chief  reason  for  this  con- 
dition is  that  the  increased  volume  of  business 
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done  on  the  larger  farms  gives  the  owner  greater 
opportunity  for  having  a  large  remainder  of  pro- 
nts  after  all  expenses  are  met. 

Another  cause  Avhich  contributes  gres'ly  to  the 
arger  profits  of  the  bigger  farms  is  the  propor- 
tionately smaller  amounts  of  /capital  tied  up  in 
buildmgs  and  machinery  on   the  larger  farms. 
Buildings  and  machinery  are  a  vital  necessity  on 
every  farm  but  by  themselves  they  do  not  pro- 
duce any  revenue  as  land  and  live  stock  do,  and  if 
a  large  proportion  of  the  farm  capital  is  devoted 
to  these  two  items  there  must  be  a  proportionately 
smaller    share    invested    in    revenue-producing 
enterprises  such  as  land  and  live  stock.    A  studv 
ot  the  table  below  dealing  with  290  Dundas  County 
farms  m  1918  will  demonstrate  this  point. 

It  will  be  noted  from  the  following  table  that 
the  non-productive  capital,-money  invested  in 
buildings  and  machinery-is  46%   of  the  total 
capital  on  the  small  larms  but  decreases  to  29%  of 
the  total  capital  on  the  largest  farms.  This  means 
that  the  larger  farms  have  a  greater  proportion 
of  their  capital  devoted  to  land  and  live  stock 
which  are  the  revenue-producing  part  of  the  farm 
business,  also  that  the  larger  farms  have  a  smal- 
ler cost  of  operation  in  proportion  to  the  business 
done. 
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^^°*  CAPiTAtf«ATiox  oif  Different  Sized  Fa.m. 

TniSb/e^Vn's     ^:x^   "ix^   ^'?^'  c!^;;71?^^i^ 

«•'•»«       Building.  Machinery  B?drinS 

Under  46  ac.  '  $  7270  Tl855~$~2662 "T^r'46'?^ 

^?-60ac 9241        6019        2770        806    39- 

61-75  ac 11362        7628        3075        918    ^^ 

Jf-9!?«« 13592        9070        3732      nJ?    HZ' 

l]r^lt''-  !S^^^  10906  4399  727  36% 
111— 1.}5  ae.  19183  13068  4627  l«4n  Q?rV 
136-160  ac.  20302  laUl  till  mo  It^ 
g!gLlg^igl_j7274_  19400  __5181  _l7^29% 

Again  there  can  be  greater  efficiency  of  man 
and  horse  labor  on  the  larger  farms.  The  oper- 
ators of  the  small  farms  averaged  only  20  acres  of 
crops  per  man  and  10  acres  por  work  horse  while 
the  operators  of  the  large  farms  averaged  50 

w!!  1,''^P^P^'■  "^^"  ^^^  20  acres  per  work 
horse.  This  saving  on  the  part  of  the  larger  farms 
was  accomplished  with  practically  no  decrease  in 
he  yield  of  crops  This  feature  i.  dearly  set  out 
in  the  following  table  dealing  with    .e  same  farms. 

Tilfable  La'nT                        ^"pVLn"""                    Acre,   of"  Crop. 
— — Pei^Man p„  g^^^  P 

Under  46  acres 20  n 

46-60  acres   26  Jo 

61—75   acres   32  ff 

76—90  acres   04  }f 

91—110  acres  35  J? 

Ill— 135  acres 39  }f 

136 — 160  acres 33  }^ 

Over  160  acres........  50  S 
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There  are  two  seeminj?  irregularities  in  the 
above  table.     The  average  labor  income  of  the 
61-75  acre  group  is  slightly  smaller  than  the  aver- 
age of  the  46-60  acre  group.  Likewise  the  average 
labor  income  of  the  111-135  acre  group  is  very 
slightly  larger  than   the  average  of  the  91-110 
acre  group.   A  similar  effect  may  be  noticed  in  the 
labor  incomes  of  tlie  ten  best  farms   in   these 
groups.    The  increase  over  the  previous  gro.p  is 
not  as  great  as  increase  in  size  of  farm  would 
seem  to  warran*'.    This  same  result  was  found  in 
the  first  survey  of  Oxford  and  in  the  first  survey 
of  Dundas  County  to  a  slighter  extent.    The  ex- 
planation of  tills  seeming  peculiarity  lies  in  the 
fact  that  for  dairying  purposes,  the  61-75  acre  and 
111-135  acre  farms  are  what  might  be  termed 
"odd-size  farms".    The  nine  groups  of  farms  in 
the    above    table    split    naturally    into     three 
divisions : 


One-man  farms 


Two-man  farms 


(M) 


1. 

[21  to  45  Tillable  Acres. 

46  to  60  Tillable  Acres. 

[61  to  75  Tillable  Acres. 

2. 

[76  to  90  Tillable  Acres. 
91  to  110  Tillable  Acres. 
Ill  to  135  Tillable  Acres. 
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3. 


Throe-or-morc-man 
farms 


136  to  IfiO  Tillable  Aeros. 
IfiO  to  1,95  Tillnhlo  Acres. 
Over  185  Tillable  Acres. 


The  61-75  acre  farm  is  slightly  too  larpe  to  be 
handled  snccessfiiUy  by  one  man,  bnl  is  still  too 
small  to  permit  of  an  organization  tliat  will  ef- 
ficiently employ  two  men's  labor.  The  operator 
of  a  farm  of  this  size,  therefore,  usually  tries  to 
worry  along  by  himself  or  else  is  forced  to  em- 
ploy the  unsatisfactory  transient  or  "floating 
labor**.  In  consequence,  we  find  that  in  both  live 
stock  and  crop  production  this  group  of  farms  is 
below  the  district  average.  Practically  the  same 
features  are  found  in  the  111-135  acre  forms.  They 
are  too  large  for  two  men  but  too  small  to  keep 
three  men  profitably  employed.  They  employed 
as  much  labor  as  did  the  next  larger  group  but 
their  gross  receipts  were  $546  per  farm  less. 

To  operate  one  of  these  "odd-size"  farms  at 
maximum  profit  requires  greater  managerial 
ability  than  to  operate  a  farm  of  any  other  size.  It 
will  be  remembered,  of  courtiS,  that  the  division  of 
farms  was  based  on  the  "tillable  area"  which  has 
already  been  explained.  To  get  back  to  the  actual 
number  of  acres  in  these  farms,  one  nmst  refer 
again  to  the  first  table  of  th  -  chapter.  It  shows 
that  the  farms  of  61-75  tillable  acres  are  really  91 
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acres  in  extent,  while  the  111-135  acre  group  aver- 
ages in  "'ze  147  actual  acres. 

Although  it  has  always  hocn  concedod  by  the 
majority  of  men  that  the  larger  farm  will  yield 
more  profit  than  the  smaller,  it  has  not  been,  and 
is  not  now,  possible  for  all  men  to  acquire  large 
acreages.  Those  who  have  the  smaller  farms  must 
strive  therefore,  to  overcome  this  deficiency  by  a 
better  organization  of  their  business  as  it  stands. 
Nor  is  this  impossible  by  any  means.    The  above 
table  shows  that  certain  farmers  in  Oxford  County 
are  working  to  better  advantage  than  their  neigh- 
bors, despite  the  handicap  of  small  acreage.    The 
ten  best  farmers  having  21-45  tillable  acres  made 
an  average  labor  income  of  $1,236,  ^vhich  is  more 
than  the  average  farmer  on  the  76-90  acre  farm. 
Likewise,  the  ten  best  farmers  on  the  76-90  acres 
of  tillable  land,  which  is  the  average  100-acre  farm, 
(see  note  on  "Tillable  Area")  made  an  average 
labor  income  of  $2,695,  wh->h  is  $246  more  than 
the  average  of  the  ten  farms  over  185  acres  in  ex- 
tent. 

The  largest  farm  does  not  seem  necessary  for 
the  making  of  satisfactory  profit.  The  financial 
returns  disclosed  above,  substantiated  bv  almost 
identical  figures  procured  in  the  two  years  of  the 
Dundas  County  investigations,  brings  home 
forcibly  this  conclusion  that  while  the  really  small 
dairy  farm  is  a  handicap  in  the  race  for  large 
profits  a  farn  ghtly  over  100  acres  offers  all 
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the  opportunities  existing  for  the  making  of  a 
comfortably  large  income  and  given  a  farm  of  that 
size  improved  methods  will  yield  as  grout  returns 
as  increased  acreage. 


Chapter  X. 


TJlitEE  FACTORS  THAT  MAKE  SUCCESS. 
Crop  Yields— Oood  Live  Stock — Economy 


TO  every  dairyman  it  is  evident  tliat  success 
in  his  business  is  to  have  the  proper  degree 
of  perfeetior  in,  and  tlie  correct  bahiiicj'  of, 
the  three  factors  that  provide  the  lieading  of  this 
chapter. 

Tlie  success  of  any  class  of  farming  is  depend- 
ent on  the  gross  amou'it  of  foods  and  fodder  that 
the  land  annually  produ'^es.  Should  the  land  fail 
to  produce,  the  whole  structure  of  agriculture 
would  fall  and  mankind  itself  would  be  destroyed, 
even  a  small  decrease  in  the  annual  harvests  of 
the  world  upsets  the  balance  of  agriculture 
through  its  effects  on  the  animal  industry  as  well 
as  on  the  bread  supply  of  the  world.  The  indi- 
vidual dairyman  even  in  his  own  selfish  interest 
will  see  that  his  crop  yields  are  as  large  as  pos- 
sibe,  but  this  will  not  in  itself  assure  him  success 
in  his  own  operations.  His  purpose  in  tilling  land 
is  to  grow  raw  material  to  put  into  a  factory,  the 
dairy  herd,  to  produce  a  manufactured  product, 
milk.  If  his  raw  material  in  its  course  through  the 
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factory  contracts  or  shrinks  materially  through 
bad  factory  methods  or  poor  machinery,  then  he 
caniict  make  satisfactory  yearly  profits,  be  his 
yields  of  raw  material  ever  so  large.    His  profits 
from  good  crops  may  disappear  as  those  crops 
pass  through  the  herd.    Good  crops  alone  or  good 
live  stock  by  itself  will  not  give  the  greatest  pro- 
fits: there  must  be  a  proper  balance  between  them 
in  their  combined  march  forward  to  greatest  suc- 
cess.   Nor  will  this  goal  be  reached  unless  their 
comrade,  farm  economy,  guide  them  on  their  up- 
ward way.     From  the  beginning  of  time  in  all 
lands  the  tiller  of  the  soil  has  had  to  closely  watch 
his  expenditures.    Each  one  has  had  millions  of 
competitors,  by  training,  and  by  instinct,  through 
generations  of  experience  nearly  as  efficient  as 
himself.    Each  one  individually  and  collectively 
is  dependent  on  circumstances  of  weather  and  sea- 
son in  the  sole  control  of  Providence.    Therefore, 
farming  cannot  now  and  possibly  never  will  per- 
mit extravagant  expenditure  either  for  farm  or 
personal  purposes.     The  necessity  for  business 
economy  is  the  great  balance  wheel  of  agricultural 

enterprise. 

As  crops  are  the  foundation  of  dairy  husbandry 
it  might  be  interesting  to  point  out  the  effect  of 
good  or  poor  yields  on  ultimate  yearly  profits.  For 
this  purpose  the  following  table  derived  from  the 
Oxford  farm  survey  investigations  of  1918  are 
presented. 
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Influence  of  Chop  Yieijm  on  Labor  Income 


Crop  Yields 


No.  of 

r:.rms 


Labor  Labor  Hired  Crop  Acres  Crop  Acres 
Income    I'er  Farm       Per  Man     Per  Horge 


Under  81%  of  average  80 
81—90%  ot  average..  65 
SI— 100%  of  average.  81 
101—110%  of  average  81 
Over  110%  of  average  71 


$024 

$297 

34 

14 

1148 

40(> 

36 

15 

1173 

431 

33 

13 

143.5 

4(J1 

33 

13 

1310 

452 

32 

13 

The  first  logical  step  toward  increase  in  farm 
profits  lies  in  improved  cultural  methods,  and 
thereby  increased  crop  yields  per  acre.  The  table 
above  shows  that  the  71  farmers  in  Oxford 
County  wJio  had  crop  yields  of  more  than  ten  per 
cent,  above  the  average  made  average  labor  in- 
comes more  than  twice  as  great  as  those  having 
crop  yields  twenty  per  cent,  or  more  below  the 
average.  The  advance  in  labor  income  in  the  in- 
termediate groups  is  in  accord  with  the  increase 
in  crop  yields.  There  was  very  little  difference  in 
the  crop  acres  worked  by  each  man  and  each  horse 
in  the  different  groups,  and  with  the  exception  of 
the  very  low  group,  practically  the  same  amount 
of  labor  was  employed.  So,  while  it  is  not  within 
the  scope  of  this  work  to  discuss  cultural  methods, 
it  can  be  stated  with  certainty  that  the  man  who 
is  furthest  on  the  road  to  success  is  the  man  v/ho 
studies  the  latest  scientific  data  on  cultivation  of 
the  soil,  drainage,  fertilizers,  weeds  and  plant  dis- 
eases and  wlio  makes  the  most  practical  applica- 
tion of  the  knowledge  so  gained,  to  the  conditions 
peculiar  to  his  own  farm. 
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The  average  yields  of  the  main  crops  grown  on 
351  farms  in  Oxford  County,  in  1918,  were : 

Hay 1-9  tons  per  acre. 

Oats 52  bus.  per  acre. 

Barley 43  bus.  per  acre. 

Mixed  Grain 50  bus.  per  acre. 

Silage  Corn 8.8  tons  per  acre. 

In  fin  essentially  live  stock  district,  the  greatest 
single  factor  of  profit  or  loss  in  the  farming  busi 
ness  is  the  quality  of  live  stock.  Poor  live  stock, 
or  good  live  stock  poorly  handled,  ,fe  never 
known  to  show  a  balance  on  the  proper  side  of  the 
ledger.  The  following  table  of  the  same  farms  as 
in  the  above  table  was  prepared  to  show  just  how 
great  an  influence  this  factor  does  exert. 

Good  Live  Stock  and  Labor  Ikcome 

Quality   of   Live    Stock         No.  of       Labor         Feed         Labor  Hired 

Farms      Income      Bought        Per  Farm 

Under  71%  of  average  35  $    14  $206  $425 

71_80%  34  761  140  354 

81—90%  48  948  231  425 

91—100%  61  1310  233  446 

101—110%   51  1498  266  417 

111—120%   32  1610  296  368 

121—130%   27  1872  338  549 

Over  130%  of  average  40  2047  422  433 

The  labor  income  column  of  the  table  shows  a 
steady  increase  as  the  quality  of  live  stock  iin- 
pi-oves— or  as  the  receipts  per  animal  unit  in- 
crease. More  feed  was  required  for  the  more 
highly  productive  stock  as  shown  by  the  **feed 
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bought"  column,  but  it  was  considerably  more 
than  repaid.  There  was  very  little  difference  in 
the  amount  of  labor  required. 

Although  not  shown  in  the  table,  it  is  interest- 
ing to  note  that  each  of  the  four  groups  below 
100  per  cent,  (of  average)  in  receipts  per  animal 
unit,  contained  two  or  more  farms  having 
"minus"  labor  incomes,  whereas  no  ''minus" 
labor  incomes  appeared  in  the  four  groups  above 
100  per  cent. 

In  a  dairying  district  such  as  Oxford  County, 
"quality  of  live  stock"  may  be  interpreted  as 
"quality  of  milch  cows".  Hence  the  farmer,  who 
wishes  to  increase  his  labor  income  most  quickly 
and  surely,  must  give  strict  attention  and  con- 
siderable thought  to  the  breeding  and  feeding  of 
his  herd,  for  milk  production.  In  studying  the 
above  table  it  has  he'^n  seen  that  both  crop  yields 
and  receipts  per  uiiit  of  live  stock  exert  an  in- 
fluence on  the  farm  profit  or  labor  income. 

COMFASATIVI     EfTECTS    OP    GoOD    GlOPS    AND    GoOD    LiVE    StoCK    ON 
AUOITNT  OF  LabOB  InCOME 


Fftnu 

mtii 


.Poor  IilTo  Stock.     aCodlnm  ISn  Stock     Good  Live  Stock 


.1 


Poor  No.    of    farms — 30  No.      of     f»nns — 36  '  No.      of     farms — 20 

Oropi         Labor  Income  $449  Labor  Income  $1335   Labor  Income  $1808 


I 


Medium     No.    of    farms— 68  No.      of     farms— 50 
Oropi       I  Labor  Income  $674  Labor  Income  $1308 


No.      of     farms — 54 
Labor  Income  $1000 


Ooci  No.    of    farms- 20  No.      of     farms— 26  'no.     of     farmn- 25 

Crops        Labor  Income  $786  Labor  Income  $1473  Labor  Income  $2184 
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The  above  table  was  prepared  to  determine 
which  of  these  two  influences  was  the  greater. 
The  farms  were  divided  first  into  three  groups — 
according  to  whether  their  crop  yields  were 
*'poor"  "medium",  or  "good".  Then  each  of 
these  three  groups  was  divided  into  three  smaller 
groups — according  to  whether  the  live  stock  was 
poor,  medium  or  good.  This  gave  nine  groups,  as 
shown : 


39  fa 

36 

20 

68 

50 

54 

20 

26 

25 


(< 


Medium 


ms  with  Poor  Crops  and  Poor  Stock 

Medi    n  Stock 

Good  Stock 

Poor  Stock 

Medium  Stock 

Good  Stock 

Poor  Stock 

Medimn  Stock 

Good  Stock 


4( 


ii 


H 


ii 


ii 


it 


ii 


ii 


ii 


Good 


ii 


ii 


The  groups  are  arranged  in  the  table  in  such  a 
manner  that  a  comparison  of  the  influences  of 
crop  yields  and  stock  returns  is  very  simple.  To 
discover  the  benefit  of  good  crops  over  poor  crops, 
one  must  compare  the  throe  groups  in  each  of  the 
vertical  columns.  For  example,  take  the  column 
headed  "Poor  Live  Stock".  The  quality  of  the 
stock  is  exactly  the  same  in  each  of  the  three 
groups  in  this  column.  Therefore,  the  rise  of  $337 
(from  $449  to  $786)  in  labor  income  must  be  due 
to  the  increased  yield  per  acre  of  the  farm  crops. 
In  the  next  vertical  column  where  the  stock  is  of 
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the  same  quality  iii  each  of  the  three  groups  (al- 
though better  than  in  the  preceding  vertical 
column),  there  is  an  increase  in  labor  income  of 
$148,  due  to  the  influence  of  good  crops.  In  the 
third  vertical  group  or  "Good  Live  Stock"  farms, 
the  increase  due  to  crops  is  $736. 

Then  to  determine  the  influence  of  quality  of 
live  stock,  where  the  crop  yield  remains  constant, 
one  must  study  eacli  horizontal  column  within  it- 
self. For  example,  take  the  first  horizontal 
colunm,  which  is  headed  "Poor  Crops".  All  the 
farms  in  this  column  had  low  crop  yi^-iH*!,  \)ut 
thirty-nine  had  poor  live  stock,  thirty-six  n.^.  u 
live  stock  and  twenty  good  live  stock.  The  ad- 
vance of  $949  in  labor  income  (from  $449  to 
$1,398)  was  due  therefore,  to  higher  receipts  per 
animal  unit.  In  the  second  horizontal  column,  all 
the  farms  had  medium  crop  yields,  but  those  who 
had  good  stock  made  $1,235  more  than  those  who 
had  poor  stock.  Likewise,  in  the  "Good  Crop" 
column,  quality  of  live  stock  was  responsible  for 
an  increase  of  $1,3^.8  (from  $786  to  $2,134)  in 
labor  income. 

On  making  these  comparisons,  it  will  be  noted 
that  the  increase  due  to  improved  live  stock  is 
very  much  greater  than  tiiat  due  to  increased  crop 
yields.  Again,  compare  the  first  vertical  column 
with  the  top  horizontal  colunm.     Each  of  these 
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columns  begins  with  tlie  same  group,  that  with 
poor  crops  and  poor  live  stock.    Now  wliere  the 
stock  remains  constant  and  the  crop  yields-  in- 
crease, the  labor  income  rises  from  $449  to  $786, 
but  where  the  crops  remain  constant  and  the 
quality  of  live  stock  increases  the  labor  income 
increases  from  $449  to  $1,398.     The  conclusion 
must  be  reached,  therefore,  that  quality  of  live 
stock  is  a  more  potent  factor  in  determining  farm 
profit  than  is  yield  per  acre  of  farm  crops.    This 
does  not  mean  that  cultivation,  drainage,  crop 
rotation,  control  of  plant  diseases,  etc.,  are  things 
which  can  be  neglected,  but  it  does  mean  that  a 
dairyman  may  have  crop  yields  far  above  average 
and  yet  show  a  loss  on  the  year's  business  be- 
cause his  crops  were  fed  to  cows  which  were  in- 
capable of  producing  milk  profitably.    The  dairy 
herd  is  the  dairyman's  market  for  his  grain,  hay, 
silage  and  roots.    If  that  market  be  unprofitable, 
the  more  he  sells  through  it  the  greater  is  the  loss 
he  sustains. 

The  claim  is  made  by  some  farmers  that  suc- 
cess cannot  be  attained  in  the  farming  business 
except  by  dint  of  the  most  rigid  economy  in  oper- 
ating expenses.  With  a  view  to  ascertaining  the 
correctness  of  this  contention,  a  tabulation  was 
made  from  328  farms  of  Oxford  County,  iu  1918. 
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The  results  are  shown  in  the  following  table: 

ECOMOMT  IK  FaBX  ExPENBE 


Cnrreiit             S 
Espentes        gs 

a.  a 

o  « 

Labor 
Income 

-8 

35 

Labor 
Hired 

4* 

It 

EuCQ 

k 

Is 

Low 

Good 
Poor 

26 
47 
41 
42 

91522 

524 

1885 

001 

98 

79 

108 

86 

100 
93 

103 
92 

9214 
210 

9  70 

72 

88 
87 

21 

20 

Low 

Medium 

Good 
Poor 

303 
854 

16 1 

143 

34 
34 

25 
28 

Average 

Good 
Poor 

SO 
31 

1907 
680 

111 
91 

102 
95 

680 
666 

285 
190 

36 
88 

81 
28 

Uigh 
Medium 

Good 
Poor 

28 

20 

2221 
680 

11« 
99 

104 
100 

491 
694 

635 
565 

374 
298 
OOj 
679 

88 
S2 
30 
28 

80 
28 

High 

Ooo3~ 
Poor 

84 
20 

2221 
449 

129 
98 

110 
102 

81 
25 

The  farms  were  divided  into  five  groups  as 
shown,  aecoiding  to  the  current  expenses — ^low, 
low  medium,  average,  high  medium,  and  high.  Due 
allowance  was  made,  of  course,  for  size  of  farm. 
A  large  farm  necessarily  requires  the  expenditure 
of  more  money  for  running  expenses  than  does  a 
smaller  farm.  The  farms  were  first  divided  ac- 
cording to  size.  Then,  if  the  current  expenses  of 
a  farm  were  low,  according  to  the  average  of  the 
group  to  which  it  belonged,  it  was  put  in  the 
"low"  group  for  this  tabulation.  In  similar 
manner  all  the  groups  were  sorted  out.  This 
method  put  farms  of  all  sizes  in  each  group  in  this 
table  and  caused  the  average  size  of  each  group  to 
be  practically  the  same.  A  subdivision  of  each 
group  was  then  made,  according  to  whether  the 
labor   incomes    were    above    or   below   average. 
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Those  having  a  higher  labor  income  than  the 
average  were  termed  "good'*,  and  those  below 
average  were  termed  "poor". 

The  contention  that  rigid  economy  is  the  only 
key  to  success  was  immediately  disproven.  Of  the 
73  farms  in  the  low  expense  group,  only  26  were 
above  the  average  in  labor  income.  And  on  com- 
paring the  "good"  farms  of  each  group,  it  is  seen 
that  the  labor  income  rises  steadily  with  the  in- 
crease of  farm  expenses.  This  is  due  to  the  fact 
that  the  added  amount  of  labor  and  feed  (which 
are  the  two  chief  variable  items  of  current  ex- 
pense), caused  a  steady  climb  in  returns  from  live 
stock  and  yield  per  acre  of  crops.  Nevertheless, 
farming  does  pay  a  premium  for  hard  work  and 
economy.  The  26  "good"  farmers  in  the  low  ex- 
pense group,  ^nth  returns  from  live  stock  two  per 
cent,  below  the  district  average  and  crop  yields 
exactly  average,  made  an  average  labor  income  of 
$1,522,  whereas  the  average  labor  income  of  all 
328  farms  was  $1,248.  These  farmers  must  have 
naturally  productive  live  stock,  for  they  could  not 
have  fed  heavily,  as  they  carried  21  animal  units 
per  farm  and  yet  purchased  only  $76  worth  of 
extra  feed.  But  these  men  v/orked  38  crop  acres 
each,  and  wath  help  for  about  four  months  only 
(as  is  indicated  by  the  labor  charge  of  $214), 
cared  for  21  units  of  live  stock.  The  number  of 
hours  which  they  had  for  recreation  and  pleasure 
were  not  plentiful. 
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On  the  other  hand  the  34  ''Kood"  farmers  of  the 
high  expense  group  worked  only  30  crop  acres 
each,  but  they  employed  labor  by  the  year  and 
purchased  enough  extra  feed  to  keep  31  animal 
units  each,  which  gave  profitable  employment  for 
their  hired  help  during  the  winter  months.  Their 
net  result  after  paying  for  tFiis  extra  labor  and 
feed,  was  a  labor  income  of  $2,221. 

Of  course,  the  quality  of  live  stock  is  a  great 
factor  in  determining  whether  or  not  extra  ex- 
pense for  feed  and  labor  is  profitable.     The  29 
"poor"  farmers  of  the  high  expense  group  paid 
out  nearly  the  same  amount  for  these  items  as  did 
the   "good"    (and    they   kept   only    twenty-five 
animal  units  per  farm  instead  of  thirty-one),  but 
their  live  stock  still  yielded  them  two  per  cent, 
less  than  the  district  average.    On  comparing  the 
"poor"  farms  of  the  five  groups  it  is  seen  that 
low  medium  or  a  little  below  average,  is  the 
best  rate  of  expenditure.     Either  very  low  or 
very  high  expenditure  results  in  low  labor  income. 
Poor  quality  of  live  stock  on  these  farms  was  un- 
doubtedly the  causo   of  decreased   profits  with 
either  a  very  low  or  a  very  high  expenditure  for 
feed  and  labor.     They  were  not  naturally  pro- 
ductive, and  hence  when  fed  lightly  went  down  to 
79  per  cent,  of  average.    Wlien  fed  heavily,  they 
were  brought  up  to  within  two  per  cent,  of  aver- 
age, but  the  extra  feed  and  labor  required  to  do 
this  proved  a  very  poor  investment.     The  man 
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who  has  poor  stock,  but  yet  must  do  the  best  with 
what  he  has,  will  find  it  most  profitable  to  be  just 
a  little  sparing  with  feed  and  labor,  and  to  spend 
more  of  his  energy  on  other  branches  of  the 
business. 

The  above  conclusions  are  sustained  by  a 
similar  analysis  given  below  of  Dundas  County 
Farms  foi  the  year  1917. 
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Low 


Low 

Medium 

Average 


I  Oboi  I  80  I   «08  I 
I   Poor  I  37_J_7«J 
I  Qood      81  I   105 
I    Poor  I  88  I     83  1 
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Good  I  23  I   113  I 
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477 
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481 
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416 

1892 
484 


28.9 
24^X 
27.6 
25.9 
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29 
29 

26 
26 


1446 
_624 

1501 
461 

1646 
280 


Economy  in  F.\iim  Expenses. 

From  a  study  of  the  above  table,  it  may  be  said 
that  the  farm  organization  determines  whether  or 
not  strict  economy  in  farm  expenses  is  profitable. 
The  "good"  farms  (that  is  the  well  organized 
farms)  show  a  steady  advance  in  labor  income, 
with  an  advance  in  expenditure  for  labor  and  feed. 
(Labor  and  feed  are  the  chief  items  of  expense 
on  the  dairy  farm).    These  farms  are  organized 
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to  profitably  ntilij^o  tho  labor  throufrhout  tlio  en- 
tire year  and  the  live  stock  on  those  farms  is  of 
RHPh  a  quality  that  the  increase  in  feed  and  care 
meets  with  a  profitable  response.    On  the  other 
hand,  the  "poor"  farms  show  preatost  profits 
where  the  expenses  are  the  average  of  th-  district 
Either  raising  or  lowering  the  expenditure  for 
labor  and  feed  results  in  lowering  the  labor  in- 
come    It  will  be  observed  that  in  all  cases  except 
that  of  high  expenses,  the  live  stock  returns  were 
below  the  average.    In  this  one  case  go  much  feed 
and  care  were  required  to  raise  the  stock  returns 
that  the  result  was  even  worse  than  in  the  first 
group  where  the  stock  were  neglected  to  the  ex- 
tent that  the  returns  were  onlv  7C}%  of  the  aver- 
age.   Poor  cows  will  rof^pond  in  a  certain  degree 
to  good  feeding  and  care-but  their  powers  are 
limited.    The  dair>7nnn  must,  therefore,  regulate 
his  expenses  according  to  the  producing  capacity 
of  his  cows. 

Another  feature  of  the  farm  business  brought 
out  by  this  table  is  that  the  labor  income  can  be 
kept  up  by  extreme  hard  Avork  on  the  part  of  the 
operator.  The  operators  of  "good"  farms  of  the 
low  expense  group  kept  up  their  labor  income 
by  working  42  crop  acres  each.  Their  labor 
charge  of  only  $111  indicates  that  thev  emploved 
labor  only  during  the  harvest.  With  practicallv 
no  help  also,  these  men  e^rcd  for  an  average  of 
91  units  of  live  stock,  which  they  maintained  in 
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such  a  nmiinor  tlint  they  yielded  only  twc.  jht  cent, 
below  nvorag<^.  lint  the  next  lower  Rroup,  by  em- 
ploying more  labor  and  buying  slightly  more  con- 
centrated feeds  for  their  cows   increased  their 
average  labor  income  by  $226,  while  each  man 
worked  32  crop  acres.    As  was  stated  previously 
the  extent  to  which  this  increase  in  farm  expenses 
can  be  carried  profitably,  is  determined  by  the 
quality  of  the  dairy  herd— as  a  comparison  of  the 
"good"  and  "poor"  farms  in  various  groups 
clearly  shows.  It  is  understood  that  in  many  in- 
stances, during  1917,  the  farmer  had  to  do  all  his 
own  work  because  farm  labor  could  not  be  pro- 
cured, but  these  figures  disprove  the  theory,  ad- 
vanced by  some,  that  the  only  road  to  success  in 
farming  is  in  keeping  expanses  down  to  minimum. 
It  must  be  concluded  therefore,  that  a  proper 
balance  must  be  obtained  between   these  three 
great  factors  influencing  the   profits.      Neither 
good    crops,    good    live    stock    nor    niggardly 
economy  can  alone  make  success.    They  must  go 
hand  in  hand.    But  the  most  important  appears 
to  be  the  quality  of  live  stock,  the  milk  yield  of 
the  cow.    Without  this  being  large  the  other  two 
factors  will  not  prevent  failure. 
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Intensity  —  Specfamzation  —  Winteu  Feedino 

PREVIOUS  chaptors  have  dealt  with  the 
^rcixt  influence  on  farm  profits  exerted  by 
the  size  of  farm  and  in  this  connection  it  has 
l)een  pointed  out  that  with  any  average  or  moder- 
ately-sized dairy  farm,  good  farm  methods,  live 
stock  and  equipment  may  be  of  more  importance 
in  providing  a  suital)le  net  income  than  is  size  of 
the  farm.  At  any  rate  these  factors  offer  oppor- 
tunities, not  always  grasped,  to  increase  largely 
the  farm  returns  without  the  addition  of  more 
acres,  though  it  must  be  admitted  that  the  larger 
farm  will  invariably  add  to  the  farm  j)rofit  with- 
out any  change  in  method  and  organization. 

The  previous  chapter  has  likewise  pointed  out 
the  influence  of  the  physical  factors,  crops  and 
live  stock,  their  yield  and  quality,  on  the  success 
of  the  year's  business,  and  has  pointed  to  a  neces- 
sity of  the  proper  co-ordination  between  these 
factors  and  the  human  elements  of  economy  and 
thrift  to  accomplish  a  happy  end  financially  of  the 
year's  effort. 
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Intensity 


One  of  the  most  apparent  features  of  the  proper 
co-ordination  of  crops  and  live  stock  is  the  in- 
tensity of  the  development  of  these  two  factors  on 
a  farn\  of  given  acreage.  In  other  words  the  oper- 
ator of  this  farm  might  ask  the  question:  *'How 
much  labor  of  man,  horse  and  equipment  and  how 
much  live  stock  can  I  profitably  devote  to  my  farm 
in  its  present  condition?"    This  is  to-day  a  ques- 
tion most  difficult  to  answer.    Many  observers  of 
farm  conditions  the  world  over,  have  submitted 
answers  based  on  comparisons  of  produce  or  rev- 
enue per  acre  in  good  European  agricultural  dis- 
ticts  with  similar  production  on  Canadian  farms. 
In  this  respect  we  do  not  compare  very  favorably 
with  the  European  fanner.    But  basic  conditions 
are  entirely  different  in  the  two  areas  compared. 
Tlie  European  countries  have  a  large  population 
on  a  small  area  of  land.    This  means  a  plentitude 
of  labor  and  a  scarcity  of  land,  low  priced  labor, 
and  high  priced  land.    We  in  this  country  have  a 
limited  population  on  an  enormous  area  of  farm 
land,  this  spells  a  scare'  y  of  labor  and  a  pleni- 
tude of  land,  high  priced  labor  and  low  priced 
land.    This  fundamental  difference  in  basic  con-^ 
ditions    requires    us    to    accept    with    hesitation 
recommendations  for  organization  of  Canadian 
farms  based  on  conditions  in  other  lands.     Our 
position  of  high-priced  labor  and  low-priced  land 
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makes  iiicvi table  tlio  i)()ssibility  of  devoting,'  too 
riiU'li  in  the  way  of  labor  and  ollior  expense  t(»  a 
given  acreage  of  land.  Fortunately,  however,  our 
d'UTy  farmers  have  not  grievously  sinned  in  this 
respect.  On  the  contrary  there  is  good  ground  for 
the  belief  that  they  have  not,  as  a  class,  reached 
the  point  of  enough  intensity  of  operation,  that 
they  have  spread  their  labor,  effort  and  equip- 
ment over  too  much  area.  This  is  true  in  many 
r-ases  and  it  is  also  true  in  many  instances  that 
our  farmers  have  instinctively  reached  and  fol- 
lowed the  correct  balance  in  this  respect. 

One  method  of  increasing  both  the  size  of  farm 
and  intensity  of  operations  is  to  make  fit  for 
cultivation  all  tlie  useful  and  fertile  land  on  the 
farm.  As  our  country  is  yet  in  the  infancy  stage 
there  are  still  found  in  all  good  dairy  districts  a 
few  acres  of  good  land  on  many  farms  that  have 
not  yet  been  brouglit  under  plow  and  produce 
nothing  but  indifferent  pasture  for  a  part  of  the 
early  summer.  Much  of  this  land  requires  only 
drainage,  or  some  stumping  or  brushing.  This 
does  not  apply  to  the  wood-lot  or  to  any  poor, 
light  and  stony  land  that  would  not  be  worth 
cultivating  for  crops. 

In  the  survey  by  the  Farm  Management  De- 
partment of  the  Guelph  College,  of  Oxford  County 
farms  in  1917  a  study  was  made  of  the  economic 
possibilities  of  clearing  up  as  much  as  possible  of 
the  good  land  in  a  dairying  district.  For  this  pur- 


-■Mt'Mi "■■■_:  '     '.  (  ■      TT^ 


•J^ 


if 


nil 


V.-^-': 


202  THE  DAIRY  FARM 

pose  the  returns  from  100-aere  ^arms  wluch^^^^^ 
varying  amounts  of  cleared  land  are  set  forth  m 
the  following  table. 


Till»l)le  Area 


Under  71  acres  .  . 
71  to  80  acres.  . 
81  to  90  acies.  ■ 
91  to  100  jcres. 


35 
34 

37 
28 


65 
76 
85 
9» 


52 
60 
68 
67 


l$8219l$2386 

I  9250  2765 

0543  2614 

9818]  3088 


$318 
806 
347 
355 


$344  $1043 
358  1096 
848  1119 
426  1247 


$  666 
1116 
1252 
1408 


It  will  be  seen  that  more  than  one-qaarte   of  the 
100-aere  farms  in  the  ™'-?y>>ad  more  than  30 
acres  of  land  per  farm  not  tit  for  the  plow.    That 
some  of  this  land  could  be  put  into  cultivation  to 
tood  advantage  is  demonstrated  by  the  experience 
^rthe  sl  fari  which  had  from  ^0  to  80  ac-  o 
tillable  land.    Their  farms  averaged  $l,Oil  hibUei 
nselUng  value,  showing  that  from  an  investment 
stodpofnt  alone,  if  such  land  could  be  cleared  for 
tZZ  acre  or  less,  it  is  a  good  business  proposi- 
tion    From  the  labor  income  standpoint,  the  et- 
fect'of  more  tillable  land  in  the  farm  has  a  great 
rfluenee.    We  see  an  increase  of  $450  m  labor 
income  from  clearing  up  tlie  first  11  acres.    Thi 
additional  tillable  land  gave  an  opportunity  toi 
kee^ng  more  live  stock  without  adding  niuch 
moTexpenseintheway  of  labor,  building,  feed 
bought  and  other  farm  expenses,  so  that  the  extra 
income  was  nearly  all  profit. 
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There  is  not  such  a  marked  improvement  either 
in  selling  value  of  farms  or  in  labor  income  in 
the  last  two  groups,  but  sufficient,  however,  to 
warrant  putting  as  large  a  proportion  as  possible 
of  the  land  under  cultivation,  especially  in  such 
well  developed  districts  as  Oxford.  It  is  worthy 
of  notice  that  the  selling  value  of  the  last  two 
groups  of  farms  does  not  show  any  large  increase 
over  the  second  group.  This  leads  to  the  belief 
that  from  10  to  15  acres  untilled  land,  if  it  is  in 
good  woods  or  good  natural  pasture,  does  not  de- 
tract from  the  market  value  of  the  farm.  It  is  well 
to  observe,  huwever,  that  the  labor  income  in- 
crease on  these  two  groups  demonstrates  the 
benefit  of  clearing  up  as  much  of  the  farm  as  pos- 
sible. A  return  to  normal  labor  conditions  and 
normal  prices  for  drainage  operations  in  the  near 
future  will  make  this  point  one  worthy  of  atten- 
tion. 

Another  feature  of  dairy  farming  worthy  of 
consideration  is  the  amount  of  live  stock,  par- 
ticularly cows,  that  can  be  kept  profitably  on  a 
given  area  of  land.  The  young  man  who  is  just 
commencing  to  farm,  or  even  the  older  and  es- 
tablished dairyman,  should  ask  the  question: 
"How  many  cows  can  I  keep  profitably  on  100 
acres" — or  50  or  150  acres,  as  the  case  may  be. 
The  following  study  of  305  Oxford  County  farms 
in  1918  will  help  to  answer  this  question. 
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Number  of  Acrks  Pee  Milch  Cow   fok  Greatjst   Pbofit 


Tillable   Acres 
Per   Milch   Cow 


No.  of 
FamnB 


Labor 
Income 


Milk 
Sales 
Per 
Cow 


Labor 
Hired 

Per 
Farm 


Feed 
BonKht 
Per 
Farm 


4  or  less  (Av.  3.8) 

31 

$1790 

$116 

$400 

$:J13 

4.1—5.0 

72 

1438 

121 

441 

375 

5.1  6.0 

79 

1413 

114 

386 

249 

6.1  7.0 

63 

1183 

113 

442 

229 

7.1—8.0 

27 

935 

97 

527 

240 

Over  8.0  (Av.  9.9) 

33 

78'J 

97 

287 

]27 

On  each  of  305  farms,  the  number  of  acres  in 
the  ** Tillable  Area",  ^vas  divided  by  the  number 
of  cows  milked  during  the  year.     This  gave  the 
number  of  tillable  acres  per  milch  cow.  On  tlie  305 
farms,  the  number  of  tillable  acres  per  cow  varied 
from  less  than  tliree  to  more  than  fifteen.    On  the 
larger   proportion,  however,   the  variation  was 
from  four  to  seven.    This  figure  represents  acres 
per  milch  cow  only.    Young  stock  necessary  to 
maintain  the  herd  were  not  included  in  the  calcu- 
lation.   The  farms  were  then  grouped,  according 
to  tillable  acres  per  cow,  into  six  groups,  as  shown 
in  the  table.    A  glance  at  the  labor  income  column 
shows  that  the  farmers  of  Oxford  are  not  yet 
stocking  too  heavily  for  profit.    The  most  heavily- 
stocked  group  of  31  farms  made  more  than  twice 
the    average   labor   income   made   by   the   most 
lightly  stocked  group  of  33.     The  other  groups 
varied  in  labor  income  in  direct  accord  with  the 
rate  of  stocking.  The  quality  of  cows,  as  evidenced 
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by  the  "Milk  Sales  Per  Cow",  column,  did  not 
vary  greatly  except  hi  the  last  two  groups.  It  was 
not  surprising  to  find  these  two  groups  low  in 
quality  of  cows;  farmers  who  have  as  few  cows 
as  these  are  not  usually  good  dairymen  in  any 
sense.  As  would  be  expected,  the  highly  stocked 
farms  were  forced  to  buy  more  feed,  but  this  extra 
expenditure  was  well  repaid.  Labor  charges  did 
not  vary  greatly  except  in  the  last  group,  in  which 
they  were  low.  It  may  be  said,  therefore,  that  an 
increased  rate  of  stocking  with  milch  cows  will 
do  much  to  increase  the  average  farmer's  labor 
income. 


Specialization 

Amongst  many  thoughtful  dairy  farmers  the 
wisdom  of  devoting  all  the  energy  of  the  operator 
and  the  facilities  of  the  farm  to  the  dairy  herd  is 
open  to  question.  Tlie  opinion  of  many  men  seems 
to  indicate  that  for  the  average  farmer  some  rev- 
enue ought  to  be  derived  from  other  sources  be- 
sides the  cow%  such  for  instance,  as  ho^-s,  sheep, 
poultry,  colts  and  the  growing  of  some  crops  for 
sale. 


The  following  table  shows  the  comparative  re- 
sults of  the  various  methods  pursued  in  Oxford 
County  in  1917. 
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Below    51%  35 

61  to  60%  *1 

61  to  70%  8* 

71  to  80%  78 

81  to  90%  63 


$1066 
1174 
1258 
1174 
1175 
1006 


$103 

9   68 

410 

P8 

373 

95 

346 

108 

383 

116 

374 

124 

5,  U  » 
>  CO 

94 

98 
100 
100 
102 

loa 


£  9  h 

£  o  « 

9360 
375 
365 
381 
390 
404 


t366 
246 
179 
211 
134 
41 


ox    lu  »"  /"    -- 

Bl  to  100%  31 

'~^i;7^tstanding  feature  of  this  table  is  the  de- 
creased profits  or  labor  incomes  of  those  farmers 
who  receive  less  than  50%  of  their  -enue  from 
dairying  and  of  those  who  receive  nearly  all  their 
timer  from  the  dairy.    The  largest  profits  ar 
received  by  those  receiving  from  61  to  70%  ot 
their  revenue  from  dairy  cattle  and  the  balance 
from  other  sources  as  sale  of  crops,  hogs,  sheep, 
poultrv  and  horses  and  in  some  instances  f  ^'om  the 
o'uing  and  fattening  of  a  few  beef  ammals  T^iey 
ho  larger  profits  in  spite  of  the  fact  that  their 
cows  do  ;ot  produce  as  nmch  milk  as  the  cows  of 
those  who  are  making  an  entire  busmess  of  milk- 
nroduction.     They   accomplish   this   by   makmg 
use  of  the  profits  to  be  derived  from  other  live 
stock  and  cash  crops,  which  can,  in  many  cases  be 
made  use  of  without  adding  to  the  yearly  cost  of 
running  the  farm.    For  example,  a  flock  of  sheep 
or  a  few  pigs  can  be  raised  without  adding  to 
labor  hired  or  to  buildings,  and  a  ea«h  crop  will 
often  make  more  profitable  use  of  part  of  the  land 
than  can  be  made  by  growing  crops  for  feeding 
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cattle.  These  other  sources  of  revenue  just  men- 
tioned no  doubt  have  a  greater  influence  now  than 
in  normal  years  of  prices  for  hof;s,  slieep,  wheat, 
etc.,  but  at  the  same  time  we  must  draw  the 
definite  conclusion  that  the  average  dairyman 
should  not  shut  himself  off  from  opportunities  for 
making  a  few  dollars  here  and  there  from  other 
sources  than  the  dairy  cow. 

It  cannot  be  denied  that  these  nion  who  receive 
61  to  70%  of  their  revenue  from  the  dairy  could 
make  larger  returns  and  get  full  advantage  from 
their  good  organization  of  business  by  increasing 
the  quality  of  their  cows  so  that  they  would  pro- 
duce as  much  as  the  cows  of  the  farmers  who 
specialize  in  dairying.  Among  the  84  farms  which 
received  61  to  70%  of  their  revenue  from  dairy 
production  were  40  whose  cows  averaged  $123  in 
milk  per  year.  The  comparison  of  their  business 
with  the  group  in  the  above  table  which  had  equal- 
ly good  cows  follows : 


Farms  with  good  cows,  receiv- 
ing 61  to  70%  of  Revenue 
from  dairy  cattle  

All  farms  receiving  91  to  100%? 
of  rever.ue  from  dairy  cattle 


No.  of 
Farms 

Receipts 
Per  Cow 

Labor 
Income 

40 

$123 

$1487 

31 

121 

1006 

The  result  is  very  obvious.    More  obvious  is  the 
necessity  of  the  purely  dairy  farms  giving  atten- 
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tioii  to  the  opportunilics  of  u  more  seneral  busi- 
ness for  greater  profits  and  at  the  same  time 
keeping  up  the  quality  of  tlieir  cows. 

The  above  conclusions  are  strongly  substantiat- 
ed by  a  study  of  the  same  farms  in  the  following 
year.  The  table  below  presents  in  the  same  man- 
ner the  results  of  various  degrees  of  specializa- 
tion on  the  same  farms  in  1918. 


%-f, 


t 


Percentage  of 

Total  Farm 
Receipts  from 

Dairy  Herd 

Below  51% 
51  to  60% 
61  to  70% 
71  to  80% 
81  to  90% 
91  to  100% 


No.  of         Labor        Milk  Sold         Labor  Feed 

Farms       Income       Per  Cow       Hired  Per         Bought 

Farm  Pert  arm 


43 

$  861 

$  79 

$408 

$217 

55 

1384 

99 

445 

269 

65 

1485 

108 

465 

274 

79 

1285 

117 

394 

276 

47 

1335 

124 

442 

2'iS 

38 

986 

134 

409 

304 

The  first  group  of  forty-three  farms  received 
less  than  half  of  their  gross  income  from  the  dairy 
herd  (including  both  the  milk  sales  and  sales  of 
young  stock).  The  operators  of  these  farms 
might  be  classed  as  * 'mixed  farmers"  rather  than 
"dairymen".  The  second  group  of  forty-five 
farms  received  51  to  60%  of  their  gross  income 
from  the  dairy  herd.  The  degree  of  specialization 
increases  throughout  the  table,  until  the  last 
group  is  composed  of  thirty-eight  farms  which 
sold  practically  nothing  but  milk  and  dairy  live 
stock — dairy  specialists  in  the  strictest  sense.    A 
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glance  down  the  "Labor  Income"  column  shows 
that  the  best  results  were  obtained  by  those  men 
who  received  between  60  and  70  per  cent,  of  their 
income  from  their  dairy  cattle  and  between  30  and 
40  per  cent,  from  cash  crops,  hogs,  colts  and 
poultry.  In  other  words,  they  were  dairymen 
oarryin,s?  profitable  side  lines,  or  it  might  be  said 
that  they  were  "two-thirds  dairymen  and  one- 
third  mixed  farmers".  However,  the  varia- 
tion in  labor  income,  in  the  four  centre 
groups  of  the  tay)le,  is  so  small  that  no 
absolutely  definite  degree  of  specialization  can  be 
set  down  as  being  the  most  profitable.  The  ex- 
tent of  specialization  most  profitable  will  depend 
largely  upon  the  location  of  the  farm,  its  distance 
from  the  milk  market  and  the  nature  of  that 
market.  The  man  who  sells  milk  to  a  cheese 
factory  and  gets  his  daily  supply  of  whey  can 
certainly  raise  more  hogs  and  raise  them  more 
cheaply  than  can  the  man  who  sells  whole  milk.  A 
farmer  whose  land  is  particularly  adapted  to  the 
growing  of  some  cash  crops  (such  as  wheat,  clover 
seed,  or  sugar  beets),  and  who  is  close  to  a  ship- 
ping point,  may  find  it  profitable  to  grow  a  limit- 
ed acreage  of  this  crop  and  buy  a  little  more  feed 
for  his  cows.  The  individual  ability  of  the  farm- 
er himself  must  be  considered.  Some  men  can- 
not get  high  yields  from  dairy  cows  as  profitably 
as  others,  and  high  yields  are  essential  to  profit- 
able specialization.   But  the  above  table  does  show 
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two  thinjj^s  cnncluaivciy :  first,  that  the  average 
man  must  receivo  at  l^ast  half  of  his  gross  income 
from  the  dairy  herd,  and  second,  that  he  must  not 
go  to  the  other  extreme  and  neglect  all  side  lines. 
The  group  of  "strict  specialists"  made  almost  as 
low  an  average  labor  income  as  did  the  group  of 
"mixed  farmers".  And  in  consideration  of  the 
fact  that  the  Gl  to  70  per  cent,  specialization  group 
made  $150  more  labor  income  than  any  other 
group  of  higher  specialization,  it  may  be  said  that 
this  is  the  safest  and  best  organization  for  the 
average  man. 

In  the  preceding  paragraph  attention  is  called 
to  the  influence  of  the  market  to  which  the  milk  is 
sold  on  the  degree  of  specialization.  It  is  quite 
obvious  that  a  market  which  pays  a  larg  ice 
for  milk  would  tend  to  encourage  more  specucuza- 
tion  in  milk  production  because  tlio  added  profits 
from  milk  on  account  of  the  higher  price  would 
overshadow  tlie  profits  that  side  lines  provide  in 
the  final  summary  of  the  year's  farm  business. 
Conversely  a  low-priced  market  would  reduce  the 
profits  from  milk  production  further  below  those 
received  from  the  suitable  side  lines  and  would 
tend  to  lower  the  degree  of  specialization  in  milk 
that  would  be  profitable.  This  feature  of  the  busi- 
ness was  given  some  study  in  the  Dundas  County 
Surveys  of  1917  and  1918.  In  this  County  were 
found  the  lowest  and  the  highest  markets  for  milk 
in  those  yt     s  in  Eastern  Canada ;  the  cheese  fact- 
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ory,  a  low  inarkot  on  account  of  Oovernrnont 
regulation  of  the  price  of  chcose,  and  the  Montreal 
whole  milk  trade,  the  highest  market  in  Kastern 
('anada;  and  a  eondensory  which  paid  Montreal 
prices  in  order  to  get  patrons.  In  an  endeavour 
to  find  out  the  extent  to  which  si)ociali'/ation  was 
profitable  in  each  of  these  two  classes  of  markets 
in  1917,  the  Dundas  County  farms  were  divuled 
into  two  groups  which  are  siiown  on  the  table 
below : 

A. — Cheese  Factohy   Pathons 


Percentage 
Receipts  from 
Dairy  Herd 

No.  of 
Farms 

Labor 
Income 

Labor 

Per 

Farm 

Receipts 

Per  Cow 

(Milk) 

Feed 
Bought 

Crops 
Sold 
Per 
Farm 

Below  51% 
51  to  60% 
61  to  70% 
71  to  80^, 
81  to  907o 

18 
40 
62 
46 
15 

$1067 
931 
904 
741 
560 

$465 
396 
347 
338 
356 

$70 
80 

81 
93 
93 

M64 
446 
284 
317 
356 

$366 

202 

148 

123 

62 

B.— CoKDEWBE*  Patrons  and  Milk  Shippeis 

Percentage 
Receipts  from 
Dairy  Herd 

No.  of 
Farms 

Labor 
Income 

Labor 
Per 
Farm 

Receipts 
Per  Cow 
(Milk) 

Feed 

Bought 

Crops 
fold 
Per 

Farm 

Below  71% 
71  to  80% 
81  to  90% 
91  to  100% 

16 
29 
21 

18 

$  949 

841 

1238 

1175 

$460 
376 
421 
579 

$   96 
105 
139 

159 

$500 

580 
418 
478 

$291 
155 

151 
65 

The  first  casual  glance  at  these  tables  shows 
the  tendency  to  specialize  i)ioduced  by  the  market 
catered  to.    Table  B  shows  onlv  16  farms  out  of 
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84  rpceivinff  loss  tlinn  71%  of  their,  fnrtu  rovenno 
from  the  dairy  hord,  wliilo  Tnhle  A  shows  120 
fnrms  out  of  1^1  ntilizini?  sources  other  than  the 
dairy  herd  for  30%  or  more  of  their  ^ross  revenue. 
Those  men  who  specialized  to  a  arrenter  dej?ree 
than  70%,  and  sold  to  cheese  factories,  did  so  at  a 
very  material  loss.  The  soUinj?  of  some  cash 
crops  and  the  feedinir  of  other  live  stock,  par- 
ticularly hop:s,  \va&  more  profitahle  than  high 
specialization  in  milk  production. 

On  the  other  hand  those  who  sold  to  condensers 
and  the  Montreal  market  found  it  profitahle  to 
specialize  up  to  00;;.  as  is  indicated  hy  Tnhle  B. 
These  men  received  for  their  milk  an  nvera^e  of 
55  cents  per  hundred  pounds  more  than  the  cheese 
factory  pntrons.    This  fact  tended  to  equalize  the 
comparative  profits  from  milk  and  from  other 
sources  of  revenue  and  enahled  a  trreater  des^ree 
of  specialization  in  milk  production.    But  those 
who  nej^lected  all  other  sources  of  income  suf- 
fered by  so  doin^.    Even  where  cows  are  of  hij?h 
quality  and  the  price  for  milk  is  cjood.  the  dairy- 
man cannot  afford  to  neglect  all  side  lines.    As  ir 
any  other  manufacturino:  business,  the  side  line? 
or  by-products,  if  judicinuslv  handled,  help  to  re 
duce  the  cost  of  the  main  article  of  the  business— 
with  a  correspondins:  increase  in  profits. 

The  above  finding  was  corroborated  by  the  191 J 
Survey  on  the  same  farms,  the  details  of  whicl 
appear  in  the  following  table. 
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Par    eant.    of 

R«T«nn*    from 

Dklrjr  Herd 


3 


r- 


Below  51% 

51  to  60^; 
61  to  70% 

71  to  8ov;, 

81  to  90^r 
91  to  100% 


Tarm* 

31  I 
46  ' 
41 
30 
12 
0 


Ch»Me  faetorjr 
Patrons 

Milk      i 

Hold  Labor 

!'•'  Ineonto 

$65 
72 
81 
90 
79 
0 


$848 
938 
744 
731 
363 
0 


Milk    Bklppori    kod 
Uondanier  Pklroni 

Milk 
No.  o(      S.I  Id        I,«hor 
Pkrmi         l'«r  Inrnme 

!  Cow       I 


$  HHH 

1040 

1075 

684 


24 

$  96 

34 

114  1 

53 

130 

19 

129 

In  the  ab<,>ve  tahlo  wo  find  the  same  churact.'r- 
istic  division  of  tiie  proper  de^^ree  of  sp.-cinliza- 
tion  according  to   the   market   f-upplied  as    was 
found  in  the  previous  table.      Tho  cheese  factory 
patron  wJio  received  50%,  to  00%,  of  his  revenue 
from  his  milk  enterprise  made  the  hifdiest  profits, 
though  liis  cows  were  not  as  produftne  as  those 
of  tlie  farmers  who  specialized  to   a  greater  ex- 
tent, while  the  condoTiser  and  city  inilk  trade,  a 
market  about  50  cents  per  hundr  ^d  pounds  high 
er  than  the  cheese  factory  justifio<l  specialization 
up  to  80%  to  90%  of  the  farm  business. 

In  connection  with  this  discussion  on  specializa- 
tion it  is  well  to  point  out  also  that  the  above 
tables  and  comment  are  based  on  the  average 
farm.  It  is  well  known  to  all  dairymen  that  there 
are  some  men  who  are  making  most  satisfactory 
profits  from  even  extreme  specialization  in  milk 
production.  Amoni.'-  the  400  Oxford  farms  sur- 
veyed in  1917  were  found  some  farmers  who  made 
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a  specialty  of  high-producing  cows,  in  most  cases, 
pure-bred  cattle,  and  very  high  class  grades.  Thrre 
were  about  20  farmers  in  this  class.  The  results 
of  their  year's  work  were  as  follows: 


"J 

o  « 


04  oCO 


o 

« 
i4 


44 


:35 
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20  88  $395  $160  $512  $194  $2007 
These  farmers  had  labor  incomes  much  greater 
than  any  of  the  average  groups  in  the  preceding 
tables.  They  were,  by  experience  and  inclination 
entirely  fitted  for  specializing  in  a  highly  perfect- 
ed dairy  business.  But  they  were  so  few  in  num- 
ber that  we  are  forced  to  the  conclusion  that  the 
great  majority  of  the  dairymen,  even  in  Oxford, 
are  not  yet  ready  for  extreme  specialization  until 
they  acquire  the  experience  and  quality  of  cattle 
necessary  for  such  methods.  Even  these  20  high 
class  dairy  farmers  realize  the  advantage  of  some 
other  sources  of  revenue  besides  the  dairy  cow 
as  they  sold  nearly  $200  in  crops  per  farm  and 
from  this  and  other  sources  received  an  average 
of  12%  of  their  incomes.  They  represent  the  per- 
fection of  method  to  which  all  dairy  farmers 
might  strive. 

The  dairyman  must  decide  for  himself,  there- 
fore, whether  his  own  natural  ability  will  allow 
him  to  enter  the  realm  of  the  specialist,  with  its 
opportunities  and  at  the  same  time  its  hazards,  or 
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whether  he  is  bettor  off  on  the  snrer  footing  of 
average  ground,  where  liis  chances  of  great  sns- 
eess  are  fewer,  but  whore  ho  is  snro  of  being  at 
least  fairly  comfortable. 

On  a  previous  page  of  the  ohnptor  in  which  the 
question  of  intensity  of  operation  was  discussed, 
it  was  pointed  out  that  increased  farm  profits  re- 
sulted from  keeping  as  many  rows  as  possible  on 
a  given  acreage.    This  would  appear  to  conflict 
with  the  suggestions  just  made  that  specialization 
in  milk  production  should  not  be  carried  by  the 
average  farmer  to  too  high  a  degree.    It  appears, 
however,  that  increasing  the  number  of  cows  on  a 
farm  does  not  necessarily  mean  that  side  linos  be 
reduced.    The  following  table  of  higlilv  stocked 
farms  in  Oxford  in  1918  shows  that  increased  in- 
tensity of  dairying  does  not  need  to  be  accom- 
panied by  any  great  changes  in  the  degree  of 
specialization  followed  for  greatest  profit.     In 
this  table  are  the  thirty-one  farms  which  were 
shown    on   page    204    to    have    had    a    cow    to 
each  four  acres  or  less  of  tillable  land.     These 
farms  were  the  most  highly  stocked  farms  in  the 
survey  and  also  had  the  largest  profits  of  any 
group  based  on  rate  of  stocking.    Fifteen  of  the 
thirty-one  farms  specialized  to  the  extent  of  only 
66  per  cent,  of  their  revenue  from  the  dairy  herd 
and  had  $287  more  profits  per  farm  than  did  the 
other  sixteen  farms  which  specialized  to  the  ex- 
tent of  over  90  per  cent,  of  their  revenue  from  the 
dairy.    The  table  following  shows  this  clearly. 
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EiTECT  or  TOO  Great  Specialieatiov  oir  81  Hiohlt  Stockzd  FAmMS 


No.  of 
Farms 


Degree   of 
Specialisktlon 


Labor 
Income 


16 
15 


91% 
66% 


$1647 
$1934 


Winter  Dairying 

All-year  dairying,  or  winter  dairying  as  it  is 
more  commonly  called,  has  proven  a  most  profit- 
able feature  of  successful  farm  organization  in 
Oxford  County  and  other  dairy  sections.  From 
exactly  300  farms  in  the  Oxford  County  Survey 
of  1918,  a  detailed  statement  of  monthly  milk 
sales  was  obtained.  This  permitted  of  a  separa- 
tion of  summer  dairymen  from  those  selling  a 
large  percentage  of  milk  during  the  winter 
months.  The  following  table  gives  the  results  of 
the  year's  operations  on  these  different  types  of 
farms.  
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Summer  Dairymen — 

Those  spHiiig  more  than  2,3  of 
year's  milk  in  summer  months — 
April  1  to  September  30 164 

Winter  Dairymen — 

Those  .telling  more  than  1  /3  bat 
less  than  H  of  year's  millc  in 
winter  month* — October  1  to 
March   81    102 

Strictly  Winter  Dairymen — 

Those  selling  more  than  Vi  sf 
year's  mlllt  in  winter  months — 
October  1  tu  March  31 Ji 


91111        $101        977       924 


1885 


1722 


131 


13S 


85 


84 


80 


48 
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One  hundred  and  sixty-four  out  of  the  300  were 
found  to  sell  more  than  60  per  cent.,  or  two-thirds, 
of  the  year's  supply  of  milk  during  the  summer 
months  —  April,  May,  June,  July,  August  and 
September.    The  other  136  sold  more  than  40  per 
cent  or  one-third,  of  the  year's  milk  during  the 
winter  months  —  October,  November,  December, 
January,  February  and  March— and  hence  may  be 
classed  as  ''    inter  dairymen."    For  the  purpose 
of  further  comparison,  the  winter  dairymen  were 
divided  into  two  groups.    Thirty-four  out  of  136 
sold  more  than  half  of  the  year's  milk  during  the 
winter  months,  so  they  were  grouped  by  them- 
selves and  termed  "Strictly  Winter  Dairymen". 
A  glance  at  the  table  shows  a  steady  increase  in 
labor   income   with   the   increase   in   proportion 
of   milk    sold    during    the    winter.     More    feed 
per   cow   is   required    to   produce   winter   milk, 
but  the  price  received  more  than  makes  up  for 
this  extra  cost  of  production.    There  is  also  an- 
other factor  which  has  an  important  bearing  on 
winter  dairying.    The  cow  which  freshens  in  the 
fall  is  in  the  natural  flush  of  milk  during  the  win- 
ter months.    In  the  spring,  the  stimulus  of  fresh 
grass  keeps  up  a  strong  flow  of  milk,  with  the 
result  that  this  cow  gives  more  milk  during  the 
year  than  does  the  cow  which  freshens  in  the 
spring.    In  the  latter  case  the  cow  is  nearing  the 
end  of  her  lactation  period  when  winter  feeding 
commences,  and  it  is  both  difficult  and  costly  to 
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keep  up  her  milk  flow  under  these  combined  dis- 
advantages. The  profits  from  winter  dairying 
are  due  largely  however,  to  a  better  use  of  the 
feed  and  labor  of  the  farm  during  the  winter. 
This  condition  may  be  stated  roughly  as  follows: 
Presuming  that  it  costs  $45  a  winter  for  feed  and 
labor  to  carry  a  dry  cow  over  winter,  (the  oth-^r 
costs,  buildings,  equipment,  depreciation  and  in- 
terest not  being  increased  any  by  winter  dairy- 
ing), and  that  an  additional  $25  in  feed  and  labor 
will  cause  that  cow  to  return  $40  worth  of  milk,  it 
is  plain  that  she  has  not  repaid  the  $70  total  cost 
of  feed  and  labor;  but  the  net  cost  of  wintering 
that  cow  was  only  $70  less  $40  milk  returns,  or 
$30  as  compared  with  $45  if  she  had  not  been 
milked.  In  addition  to  $15  per  cow  saved  in 
wintering,  productive  labor  was  provided  for  the 
farm  labor  during  the  winter  which  would  not 
have  happened  if  no  winter  milking  was  done. 
Since,  therefore,  cows  have  to  be  wintered  any- 
way at  a  large  cost,  it  is  well  that  no  dairymen 
overlook  the  opportunity  for  cutting  down  winter- 
ing costs  by  a  development  of  winter  dairying. 
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Chapter  XVI 
ECONOMICS  OF  BREEDING  AND  FEEDING 

MUCH  of  this  book  has  been  devoted  to 
methods  of  feeding,  care  and  manage- 
ment of  dairy  cows.  Much  stress  in 
other  chapters  has  been  put  on  the  absolute  neces- 
sity of  high  producing  cows  in  a  successful  farm 
busmess.  As  high  production  of  milk  can  come 
only  when  the  feed  fed  is  correct  in  volume  and 
m  kmd,  it  is  worth  knowing  the  extent  to  which 
the  efficient  use  of  this  feed  is  due  to  the  feeder's 
skill  and  how  much  to  the  inherent  ability  of  the 
cow  to  make  profitable  use  of  feeds. 

Although  the  best  feeding  methods  are  not  by 
any  xTieans  found  on  all  dairy  farms  it  is  the  writ- 
er's firm  conviction  that  the  general  average  of 
skill  and  knov/ledge  on  the  part  of  the  feeder  is 
much  higher  than  is  the  general  average  of  the 
cow's  ability  to  make  good  use  of  feed.  It  is  his 
conviction  also  that  the  low  average  production 
of  our  dairy  cows  is  due  more  to  poor  breeding 
methods  than  to  poor  feeding  methods  although 
the  latter  contributes  a  large  share  of  the  failure 
m  the  dairy  herd.  It  appears  reasonable  to  sup- 
pose that  if  a  cow  )acks  the  ability  to  efficiently 
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inako  milk  out  of  food  that  no  amount  of  skill  in 
feeding  will  make  her  a  more  efficient  machine, 
while  it  must  be  recognized  that  nearly  all  dairy- 
men in  this  country  realize  that  a  cow  cannot 
milk  without  a  fair  volume  of  food,  and  even  if 
they  use  only  the  farm  grown  feeds  without  con- 
centrates purchased  to  balance  them,  the  errors 
in  feeding  cannot  be  serious  enough  to  account  for 
low  returns. 

Interesting  and  illuminating  data  on  the  com- 
parative influence  of  breeding  and  feeding  were 
discovered  in  the  surveys  of  dairy  districts  of 
Oxford  and  Dundas  Counties  by  the  Ontario 
Agricultural  College.  The  following  tables  show 
the  general  effect,  not  only  on  farm  profits  but 
on  efficient  use  of  feed,  of  the  use  of  pure-bred 
dairy  sires  over  a  term  of  years  in  Oxford 
County. 

Influence  of  Use  of  Pure  Bked  Dairy  Sires  on  Profits  of  Oxford 
County  Faums  in  1918, 


Farms  Using 


5  «» 

Ortde  Sire  or  Scrub  Sire  oniy|~i31~ 
-         -      -  -  -  49 

46 
74 


Pure-Bred  feire,  5  years  or  less 
Pure-Bred  Sire,  6  to  10  years 
Pnre-Bred  Sire,  over  10  yean 
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$  961 

$  94 

$76 

$18 

1248 

117 

81 

86 

1473 

113 

81 

84 

1710 

187 

86 

51 

This  table  needs  little  explanation.  Feeding 
methods  and  amounts  of  feed  did  not  vary  more 
than  12  per  cent,  between  the  highest  and  lov/est 
groups  yet  the  increase  in  returns  for  feed  was 
nearly  50  per  cent,  greater  in  the  group  of  best 
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breeding  while  the  actual  profit  per  cow  over  cost 
of  feed  was  increased  300  per  cent,  as  a  result  of 
continuous  use  of  pure-bred  dairy  bulls  for  more 
than  10  years.    It  is  doubtful  if  the  highest  feed- 
ing skill  in  the  world  could  bring  the  cows  in  the 
poorly  bred  group  up  to  the  state  of  efficiency 
reached  by  the  average  cow  in  the  best  bred  group. 
These     conclusions     are     more     graphically 
brought  out  in  the  following  table  prepared  from 
139  of  the  farms  in  the  above  group.    These  farms 
were  those  in  the  Oxford  Survey  of  1918  from 
which  sufficiently  full  data  were  procured  to  en- 
able a  calculation  to  be  made  in  the  cost  of  pro- 
ducing milk.     The  table  demonstrates  the  com- 
parative efficiency  of  breeding  and  feeding  in 
affecting  the  cost  of  producing  milk. 
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■'««?1'>K  Low .  No.  of  fannt 46  No.  of  farm.  <ii 

(belo«r  186  per  cow,  Herd  Average  4400  lb..  Herd    Avenge'  5400  "  iba 
jCo.t  per   cwt f 3. 08  Cost   per   Cwt $2.03 


f."^*°*.o?*«*     ....  No.  of  Farm.    30  No.   of  farm.  qq 

(above  186  per  cow)  Herd  Average  6400  lbs.  Herd  Avenge  V.eibb'ib. 
., Cost   per   cwt.    ...^S.OO  Coat  per  Cwt .I»2.28 

The  above  shows  that  both  methods  of  increas- 
ing  herd  production  are  employe  1  by  the  Oxford 
County  dairymen.  The  upper  left  hand  group 
were  both  poor  feeders  and  poor  breeders;  conse- 
quently, their  herd  average  was  only  4,400  pounds 
per  cow,  and  their  average  cost  of  production  was 
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$3.08.  The  lower  left  hand  group  were  poor 
breeders  but  liberal  feeders.  By  feeding  alone, 
they  raised  their  herd  average  to  5,400  pounds 
per  cow,  at  an  average  cost  of  $3  per  cwt.  The 
upper  right  hand  group  used  the  other  method  to 
increase  milk  yield.  They  were  sparing  feeders 
but  each  man  had  used  a  pure-bred  sire  to  head 
his  herd  for  ove^  five  years.  In  consequence, 
their  herd  average  was  also  5,400  pounds  per  cow, 
but  their  cost  of  production  was  only  $2.03  per 
cwt.  The  breeding  method  is  slower  in  bringing 
results,  but  it  can  be  carried  on  in  conjunction 
with  the  feeding  method,  and  a  comparison  of  the 
last  two  mentioned  groups  shows  its  distinct  ad- 
vantage. 

On  going  still  further  and  looking  at  the  lower 
right  hand  group,  which  is  composed  of  farmers 
who  are  good  breeders  and  at  the  same  time  liber- 
al feeders,  it  is  seen  that  the  herd  average  has 
been  raised  to  6,100  pounds  per  cow,  but  the  cost 
per  hundredweight  has  also  been  raised  twenty- 
five  cents  over  the  group  above,  due  to  the 
fact  that  the  feeders'  liberality  overshadowed 
their  knowledge  of  feeding  principles,  though  this 
cost,  $2.28  per  cwt.,  is  far  below  both  groups  with 
poorer  breeding. 

It  is  now,  fortunately,  becoming  more  generally 
recognized  that,  while  beiier  feeding  is  an  essen- 
tial part  of  the  structure  better  breeding  is  the 
foundation  of  successful  dairying. 


Chapter  XVII 

CROP  ROTATIONS  — MAINTENANCE 
OF  FERTILITY 


SOUND  farming  practice  demands  that  the 
crops  on  each  field  be  changed  from  time  to 
time.  This  is  commonly  called  Rotation  of 
Crops.  To  some  extent  rotation  is  practised  on 
practically  all  Canadian  farms,  especially  in  the 
older  districts.  In  the  new  West  where  fertile 
soil,  sparse  population,  and  transportation  and 
social  disad  '^o.a  prevail,  the  farn  lands  are 

largely  devoted  to  the  growing  of  wheat  and  other 
cereals  with  the  occasional  inclusion  of  a  summer 
fallow. 

In  all  dairy  districts,  however,  East  or  AVest,  the 
introduction  of  the  live  stock  element  has  forced 
upon  the  farmer  the  necessity  of  a  greater  variety 
of  crops,  and  therefore,  rotation  of  crops  is  prac- 
tised instinctively  if  not  deliberately.  Even  if 
the  added  live  stock  factor  would  not  in  itself 
force  rotation,  the  weed,  insect  and  plant  pests 
would  determine  that  each  field  grow  a  variety  u2 
crops  in  the  course  of  a  few  years.  In  all  good 
farming  practice,  crop  rotation  has  the  following 
beneficial  effects:  (1)  Control  of  weed,  insect  and 
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plant  disease  pests,  (2)  Maintenance  of  the  humus 
supply  of  the  soil,  (3)  Growth  of  some  crop  each 
year,  (4)  Balanced  renjovnl  of  the  different  kinds 
of  plant  food,  (5)  Improvement  of  the  texture  of 
the  soil  from  an  alternation  of  deep  and  shallow 
rooted  crops.  In  dairy  farm  practice  crop  rota- 
tion should,  in  addition,  take  into  consideration 
the  following  factors : 

(1)  The  saving  of  labor. 

(2)  The  supply  of  sufficient  roughage  for  the 
live  stock. 

(3)  The  supply  of  sufficient  abun^lant  pasture 
during  the  middle  summer. 

(4^  A  cash  crop  suited  to  the  locality. 

(5)  As  much  farm  r  iwn  concentrates  as  the 
above  factors  w      permit. 

It  is  not  the  purpot  of  this  work  to  discuss  in 
detail  the  advantages  of  crop  rotation  in  general 
farming  practice.  These  have  been  pointed  out 
above  and  are  quite  generally  recognized  in  the 
farming  community.  Rather  is  it  the  purpose  of 
this  book  to  deal  with  the  subject  of  crop  rotation 
on  dairy  farms  in  its  connection  with  the  dairy 
methods  and  dairy  farm  organization  outlined 
in  previous  chapters. 

As  has  been  pointed  out  many  times,  the  neces- 
sity of  economizing  labor  on  dairy  farms  is  a 
most  important  factor.  Crop  rotation  assists  in 
this  respect  by  enabling  the  farmer  to  grow  a 
'ieries  of  crops  whose  seed  time  and  harvest  may 
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be  spread  out  over  the  season  without  producing 
a  serious  hibor  crisis  at  a  certain  period  such  as 
invariably  occurs  where  most  of  the  land  is  de- 
voted to  one  crop.    In  this  connection  it  is  inter- 
esting to  point  out  that  this  labor  question  actu- 
ally prevents  the  growing  of  an  almost  complete 
balanced  ration  on  dairy  farms.    It  is  recognized 
that  a  full  supply  of  alfalfa  hay  and  corn  silage 
will  in  itself  provide  milk  not  only  economically, 
but  in  large  volume,  also  that  these  two  crops 
largely  fulfill  all  the  re(iuirements  of  a  crop  rota- 
tion in  respect  to  soil  texture  and  fertility.    But 
if  dairy  farms,  individually  or  generally,  were 
devoted  only  to  this   rotation  the  labor  of  the 
farm,  both  man  and  horse,  would  be  thrown  out 
of  balance  so  badly  that  all  saving  in  feed  and 
fertility  would  be  lost  in  acute  difficulties  of  get- 
ting crops  seeded,  cultivated  and  harvested  with- 
out undue  waste,  because  the  important  opera- 
tions of  corn  cultivating  and  harvesting  would 
conflict  seriously  with  alfalfa  harvesting;  labor, 
man  and  horse,  could  not  be  got  for  those  conflict- 
ing operations  and  serious  wastage  of  one  or  both 
crops  would  ensue. 

Our  present  labor  situation  demands  that  the 
dairy  farm  work  be  largely  accomplished  by  the 
farm  family  and  limited  extra  labor,  therefore, 
one  of  the  first  considerations  of  a  good  cropping 
system  is  a  spread  or  variety  of  crops  in  which 
the  important  operations  do  not  seriously  conflict. 
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V I  this  connection  it  is  interesting  to  view  the  pos- 
ibility  of  growing  a  large  acreage  of  roots  on  a 
<  liry  farm.  It  is  admitted  that  roots  are  an  ex- 
l.CTn»v  .luable  food  as  part  of  the  ration  of 
an  nimals  of  all  ages.  However  this  crop 
r'jO,ui'  at  times  a  large  amount  of  hand  labor 
r: )  uessarily  very  skilled.  On  farms  where 
thtjii  is  little  or  no  milking  to  do,  the  farm  family 
often  supplies  this  labor.  On  dairy  farms  at 
such  times  the  family  labor  is  absolutely  essential 
for  the  twice  daily  milking.  Therefore  the  dairy 
farmer  must  often  forego  the  advantages  of  roots 
in  favor  of  the  corn  silage  crop  which  yields  equal 
or  greater  dry  matter  per  acre  with  a  minimum 
amount  of  hand  labor. 

That  the  farm  should  supply  the  most  of  the 
roughage  required  by  the  herd  is  well  recognized 
and  that  this  roughage  should  be  of  good  quality 
goes  without  saying.  In  the  discussion  of  farm 
feeds  in  a  previous  chapter  emphasis  was  placed- 
on  the  importance  of  corn  silage  as  a  basis  of 
profitable  milk  production.  Attention  also  was 
drawn  to  the  economic  value  of  the  clovers  as  a 
dry  fodder.  These  two  kinds  of  feeds  are  too 
bulky  to  permit  of  cheap  transportation  and  in 
case  of  silage,  transportation  is  entirely  out  of  the 
question.  Therefore,  sound  economy  demands 
that  tlipy  be  largely  home  grown,  that  a  large  part 
of  the  dairy  farm  be  devotod  to  their  production. 
As  pointed  out  just  above  only  some  farmers 
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ospecinlly  favored  by  fninily  labor  or  a  cheap 
source  of  hired  labor  can  afford  to  f?row  roots  as 
a  successful  roughage  to  largely  supplant  corn. 
In  the  dairy  districts  of  th*^  west,  north,  or  mari- 
time provinces  the  arguments  in  favor  of  corn  sil- 
age in  a  crop  rotation  have  equal  force  in  respect 
to  other  silage  crops  such  as  sunflowors,  or  oats, 
peas  and  vetches. 

Regarding  the  place  of  grain  crops  in  a  rotation 
of  dairy  farm  crops  it  must  be  pointed  out  that 
certain  acreage  must  be  devoted   to   producing 
them.    In  the  first  instance,  clr)vers  can  not  be 
economically  seeded  except  on  grain  props  and 
secondly,  being  shallow  rooted  thoy  nro  a  physical 
necessity  in  a  rotation  and  last  but  not  least  they 
serve  as  cash  crops  of  great  value  in  many  cases 
particularly  Avheat,  rye  and  peas.    It  must  not  be 
forgotten,  however,  that  the  grain  acreage  should 
not  be  so  large  as  to  prohibit  --ither  the  production 
of  suflficient  roughage,  or  th.>  growing  of  a  suit- 
able cash  crop  of  some  other  kind.    Even  though 
the  farm-grown  grain  b^  ample,  it  is  not,  in  itself, 
a  feed  of  suitable  quality  to  provide  balanced  ra- 
tions with  our  common  roughage.    The  net  result 
would  be  either  wasteful  feeding  results,   pur- 
chase of  roughages    .  too  high  a  price,  or  a  cut- 
ting down  of  the  degree  of  specialization  by  not 
keeping  enough  cows  for  the  size  of  the  farm. 
It  is  well  to  emphasize  that  farm-growri  grains 
can  usually  be  bought  at  a  price  nmch  nearer  cost 
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of  production  than  can  any  of  our  farm-gro¥ 
roughages  because  transportation  of  the  form< 
is  much  cheaper,  and  that  other  dairy  feeding  co: 
centrates,  bran,  oil  cake,  gluten  feed,  etc.,  ai 
often  the  most  profitable  to  purchase  to  make  n 
any  deficiency  in  the  necessary  volume  of  coi 
centrates. 

In  dealing  with  the  question  of  diversity  ( 

dairy  farm  business,  attention  has  been  drawn  i 

the  possibility  of  a  cash  crop  enlarging  the  fan 

revenues.    In  nearly  all  Canadian  farm  district 

there  are  found  one  or  more  crops  that  give  lai 

ger  yields  through  soil  or  climatic  conditions,  o 

that  have  a  higher  value  through  favourable  mai 

ket  conditions,  than  these  same  crops  have  in  othe 

sections  of  the  country.    A  few  notable  instance 

of  this  fact  may  be  found  in  the  potato  growin, 

districts  of  New  Brunswick  and  some  counties  i 

Ontario,  the  corn  district  in  southwestern  Ontario 

the  apple  districts  of  Nova  Scotia,  Ontario  an( 

British   Columbia;   the  wheat  in  the  Canadiai 

West  and  the  good  hay  markets  in  all  large  cities 

Every  farm  in  a  district  that  has  a  particula 

money  crop  should  produce  some  of  that  crop  fo 

sale.    Land  devoted  to  that  crop  yields  a  mucl 

larger  return  than  if  devoted  to  the  growing  o 

some  crop  for  feed,  and  even  if  it  is  not  desiret 

to  cut  down  the  number  of  live  stock  kept  in  ordei 

to  grow  this  cash  crop,  there  is  no  better  way  oi 

raising  the  money  to  buy  additional  feed  such  ai 
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concentrates  than  by  growing  the  characteristic 
money  crop  of  the  district.  Two  purposes  are 
served,  the  land  grows  its  best  economic  crop  and 
opportxmity  is  afforded  of  buying  the  most  suit- 
able feeds  for  producing  milk. 

The  question  of  the  supply  of  pasture  has  been 
fully  dealt  with  in  a  previous  chapter  and  merits 
repetition  only  to  emphasize  the  importance  of 
including  in  a  crop  rotation  some  form  of  sup- 
plemental pasture  that  makes  possible  the  con- 
tinuance of  good  grazing  in  the  hot  sunmier 
mont'  5  with  its  accompaniment  of  labor  conser- 
vation in  the  rush  season. 
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